FOSSIL PLANTS FROM BOLIVIA AND THEIR BEARING 
UPON THE AGE OF UPLIFT OF THE EASTERN ANDES. 



By Edward W. Berry, 

Of the Johns Hopkins University ^ Baltimore. 



INTRODUCTION. 

The present contribution includes a description of the fossil plants 
from two well-known localities in Bolivia — the copper district of 
Corocoro and the silver and tin district of Potosi — both classic local- 
ities that have been worked since the sixteenth century. The rather 
definite results regarding the age of these deposits has not only an 
important bearing on the time of mineralization in these regions, but 
is of the greatest value in indicatmg the period of elevation of the 
Andes, which is shown to be much later and more profound than has 
hitherto been supposed. This study is based upon material col- 
lected in 1915 by Profs. J. T. Singewald, jr., of the Johns Hopkins 
University, and Beiijamm L. Miller, of Lehigh University. The 
types and figured specimens have been presented to the United 
States National Museum. A discussion of the results of this study is 
followed by a description of the flora, and by an account of a new 
species of Brachiopod contributed by Prof. Charles Schuchert, of 
Yale University. 

PRESENT PHYSIOGRAPHY AND CLIMATE. 

A brief outline of the present physiography, geology, and climate 
of Bolivia are necessary to an understanding of the bearing of the 
fossil floras discussed in the following pages on the geological history 
of the region. 

Although lying wholly within the Torrid Zone the combination of 
elevation, mountain barriers, and prevailing winds has had a most 
profound influence on the climate, and consequently upon the flora 
and faima. Except for certain transverse and irrigated valleys and 
the relatively low and barren Coast Range the country bordering the 
Pacific (now belonging to Chile) is a desert of shifting sands. This is 
bomided on the east by the Western Andes or Cordillera Occidental, 
which parallels the coast at a distance of from 50 to 100 miles. ‘ 

1 The relatively low Coast Range Is omitted, as it is of no importance in the present connection. 
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The western Andes consist chiefly of Mesozoic deposits, together 
with inniunerable lava flows and ash beds of the great series of high 
volcanoes, whose greatest activity appears to have been reached in 
very late geologic times. The Cordillera Occidental, with many 
peaks between 19,000 and 21,000 feet in altitude, forms the western 
ramparts of the high Bolivean plateau or ^'altaplanicie,’’ which ex- 
tends from the Vilcanota massif of Peru southward to the Argentine 
frontier^ — a distance of about 500 miles and with an average width 
of about SO miles. It has an average elevation of between 12,000 and 
13,000 feet, and is bleak and iuhospital)le in the north (the ^‘pima'O, 
and arid and barren toward the south — the desert of Lipez — with saline 
depressions, and ridges and peaks rising through the flat mantle of 
Pleistocene and Recent deposits. 

The eastern ramparts of the ^hiltaplanicio are formed by the 
somewhat fanned-out chains of the eastern Andes or ^ ^Cordillera 
Real,^’ consisting largely of folded Paleozoics with granitic cores and 
other igneous intrusives, in part at least of late Tertiary age, fonning 
a series of high peaks, a number of which reach above 21,000 feet. 
It is about 250 miles from the western range of the Cordillera Real 
to the Sierra de Cochabamba and the Sierra de Misiones, which form 
the eastern boundary of this imposing mountain mass. It is in the 
midst of this extreiuel}' rugged montane country that Potosi rises 
to a height of 15,381 feet, surrounded on all sides l^y much higher 
peaks. 

Three-fifths of the area of Bolivia lies east of the Cordillera Real, 
and forms a part of the Amazon and Pamguay drainage l^asins. 
The latter region consists of gently undulating forests, low alluvial 
grass-covered plains (llanos), great swamps, and flooded bottom 
lands. 

Little can be said of the details of either the existing climate or 
vegetation of much of Bolivia. The lowlands east of the mountains, 
comprising the Provinces of El Beni, Santa Cruz, Chuquisaca, and 
Tarija, together with the eastern mountain valleys below 5,000 feet, 
are termed '^yungas^^ (a climatic term) and have a humid tropical 
climate. The higher valleys of the eastern Andes between 5,000 and 
9,500 feet, where they are situated so as to receive the moisture- 
laden northeast trade winds, have a subtropical character. Above 
9,500 feet and up to 11,000 feet the climate is in general temperate 
and suitable for raising vegetables and cereals. Between 11,000 feet 
and 12,500 feet in the mountains, and consequently including the 
high plateau, is the ‘‘puna’^ or region of cold and aridity, with two 
seasons — a cold summer or autumn and a winter. The air is cold 
and dry and the growing season is too short for anything except oca 
(Oxalis) quinoa (Chenopodiimi), potato, barley, and coarse grasses. 
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Above 12,500 feet and extending to the snow line (about 17,500 
feet) is the ‘‘puna brava,^’ a bleak inhospitable region of shepherds 
and miners, and with arctic rosette plants and a few grasses. 

POTOSI. 

Cerro Rico de Potosi or Potosi Mountain lies immediately south- 
east of the town of Potosi in the northern part of the Province of 
that name, in the eastern Andes or Cordillera Real, v>diich forms the 
eastern boundary of the high plateau of Bolivia. The mountain, 
which has a height of 15,381 feet, consists of a core of rhyolite sur- 
rounded by conglomerates, shales, and tuffs. Fossil plants are abun- 
dant in the latter on the northeast slope of the mountain and also 
in some of the mine tunnels. 

Silver was discovered at Potosi in 1544, and mining for this metal 
and latterly for tin has been in operation for over 350 years. An 
account of the region has recently been published by Miller and Sin- 
gewald,^ who collected the fossils that are the basis of the present 
contribution. 

COROCORO, 

Corocoro is near the western edge of the high plateau (altiplanicie) 
of Bolivia in a group of low structural hills such as not infrequently 
project through the flat surficial deposits of the plateau. It lies a 
short distance south of the Arica-La Paz Railroad in the Province 
of La Paz, about 100 kilometers southwest of the town of La Paz 
and at an altitude of slightly more than 13,000 feet. It is about 
2° north and 2° 40' west of Potosi. The country rock is a thick and 
much faulted series of prevailingly red, gypsiferous and ferruginous 
shales, sandstones, and conglomerates. Copper has been mined at 
Corocoro since before the arrival of the Spaniards in the sixteenth 
century, and a general account of the district has recently been pub- 
lished by Singewald and Miller. ^ 

AGE OF THE COROCORO ROCK. 

Opinions regarding the age of this series have ranged from Carbo- 
niferous to Tertiary. These have not been based upon paleonto- 
logic evidence, hov/ever, since no fossils have hitherto been known 
from the series. Messrs. Singewald and Miller collected fossil plants 
from a sandy tuff northwest of Corocoro and obtained the cast of a 
footprint from a specimen collected by Fernando Dorian, manager of 
the Corocoro Copper Mines (Ltd.) along the raih’oad between Tarejra 

1 Miller and Singewald, Mining Conditions at Potosi, Bolivia. Eng. and Min. Journ., vol. 103, 1917, 
pp. 255-260. 

2 Singewald and Miller, The Corocoro Copper District of Bolivia, Eng. and Min. Journ., vol. 103, 1917, 
pp. 171-176. 
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and Corocoro. The latter, according to Prof. R. S. Lull, probably 
represents an Upper Triassic amphibian. Unfortunately the strati- 
graphic relations between the two outcrops is unknown, but there is 
no reason to doubt Professor Lull^s determination or the possible 
presence of rocks of Triassic age in the vicinity. 

The fossil plants are, however, of more immediate interest, since 
they occur in the horizon of the '^vetas,'^ and hence fix the age of 
the immediate country rock and mineralization as late Tertiary. 
While the fossil plants are neither abundant nor well preserved, suffi- 
cient species can be identified to fix the horizon as very nearly the 
same as that at Potosi, and hence determine the age of the copper- 
bearing rocks rather definitely as late Tertiary. 

The plants which I have identified are the following: Polystichum 
holivianuTTij Acacia uninervifoliaj Mimosa arcuatifolia, Mimosites en- 
gdhardtiy Cassia ligustrinaformis, Copaifera corocoriana, Terminalia 
singewaldi. 

All but the last two are present at Potosi. The Copaifera and 
Terminalia are both represented by fruits. The latter is very similar 
to the not uncommon fruits of Terminalia antiqua from Potosi, and the 
leaflets of a species of Copaifera that might represent the same species 
as the fruits from Corocoro are present at Potosi. Thus the paral- 
lelism between the two floras is extremely close. 

When a meager flora like that found at Corocoro is compared with 
a more extensive flora like that at Potosi, the age might differ appre- 
ciably, and yet the more common species of the larger flora might be 
expected to be present in the smaller. When, however, it is not only 
the commonest species of the larger that are found in the smaller, but 
also forms like the Polystichum found in a single specimen in both, 
additional indication of contemporaneity is afforded. Furthermore 
all of the Corocoro plants are represented in the modern flora by 
closely related species east of the mountains and all of the genera are 
still found in the same general region where climatic conditions differ 
from those prevailing at the present time on the high plateau of 
Bolivia. The latter region, because of its altitude and consequent 
coldness, and the aridity due to the interposition of the lofty eastern 
Andes in the path of the prevailingly eastern tradewinds, is prac- 
tically treeless and in striking contrast with the conditions at the time 
the fossil flora was living in this region, all of the seven recorded 
species except the Polystichum being arborescent and some of them 
usually large trees. If the evidence for the Pliocene age of the Potosi 
flora is regarded as conclusive then there can be no doubt but that the 
Corocoro flora is also Pliocene, and this age is thereby estabhshed for 
the copper-bearing rocks of this mining district. 
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BOTANICAL CHARACTER. 

The present contribution enumerates 85 different species of plants 
from Bolivia, of which 82 come from the tuffs of the historic Cerro de 
Potosi. Collections from these tuffs studied by Engelhardt in 1887 
and 1894 resulted in making known 44 species of fossil plants, and 
Britton in 1893 added 11 species. The flora as at present known is 
remarkable for the great predominance of small individuals in it and 
for the large numbers and variety of its Leguminosae. It contains 
the representatives of 6 Pteridophytes (all ferns), 1 coniferophyte (a 
Podocarpus) and 75 angiosperms, of which 3 are Monocotyledons and 
the balance Dicotyledons. Of the latter there are 8 of doubtful affin- 
ities, 5 Gamopetalae, and 59 Choripetalae. The Dicotyledonae rep- 
resent 41 genera in 20 families and 13 orders. The largest genus is 
Cassia with 10 species. The most abundant individual forms are 
Myrica hanksioides and Calliandra oUiqua. Much the largest order 
is the Rosales, represented by the families Saxifragaceae, Cunoni- 
aceae, Mimosaceae, Caesalpiniaceae, and Papilionaceae, containing 
altogether 47 species, the great majority belonging to the last three 
families. There are 13 species of Mimosaeeae representing the 
genera Acaciay Ingaj Pithecolobium, Mimosay MimositeSy Calliandraj 
and Enterolobium. There are 17 species of Caesalpiniaceae repre- 
senting the genera Cassiaj Caesalpiniay GaesalpiniteSy Copaiferay 
Bauliiniay and Peltophorum, There are 12 species of Papilionaceae, 
representing the genera Amiciay MacJiaeriurriy Dalbergiay Desmodiurrif 
DrepanocarpuSy Aeschynomeney Sweetia, LoncTiocarpus, and Platy-- 
podium. There are thus 9 genera of Papilionaceae, 6 of Caesal- 
piniaceae, and 7 of Mimosaceae. No other families are represented 
by more than two genera and most of them have but a single genus 
present. Similarly all of the nonleguminous genera except Myrica 
and Weirimannia are represented by a single species. 

There are three or four species of Myrica in the fossil flora of 
Potosi, the only common and clearly defined of which \s Myrica 
hanksioides Engelhardt, and I am not sure but that Myrica wendtii 
Britton and Myrica engelhardtii Britton are not simply large and 
small variants of this species. Mijrica potosina Britton is not a 
Myricaj and while MyricopTiyllum, species Engelhardt, is clearly dis- 
tinct from all of the preceding and apparently represents a perfectly 
good ComptoniaAjk^ Myrica, it is represented by such incomplete 
material that httle can be said about it. 

Myrica is a very old generic type with a large number of fossil 
species, ranging in age from the Mid-Cretaceous to the present. The 
still existing species are relatively few in number, are widely scattered 
geographically, and represent survivors from a Tertiary cosmopolitan 
distribution. 
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Myrica has about 35 existing species and is widely distributed in 
the warmer parts of both hemispheres. Although we commonly 
think of Myrica as a temperate type, the bulk of the existing species 
are decidedly warm temperate and upland tropica^ types. The 
subgenus Morelia comprises nearl}^ all the existing species, and its 
area of distribution includes southeastern Asia from Japan and China 
through the East Indies. In Africa it extends from Abyssinia to 
Madagascar and the Capo throughout the eastern watershed. In 
Europe a single species extends from southern Portugal to the Azores 
and Canaries. In America one species {carolinensis) reaches north- 
ward to Nova Scotia; another (cerifera) extends northward to Mary- 
land; and two species on the Pacific coast extend the range north- 
ward to Oregon. The balance of the species occur throughout the 
Antilles, Central America, and northwestern South America. Only 
one species, usually considered as a subgenus, is cold temperate in its 
distribution. The latter, Myrica gahj ranges from Kamchatka to 
Lappland, Britain, and western France in the Palarctic region, and 
from Newfoundland to southern Alaska in the Nearctic region, where 
it extends southward to Virginia. Thus eastern North America is 
the only region where there is any considerable overlapping of the 
two subgenera. These features are brought out on the accompanying 
sketch map, and the conclusion is reached that Myrica gale is a late 
Tertiary or Pleistocene Holarctic radiation from what was a dis- 
tinctly warm temperate group of species, and this conclusion is more 
or less corroborated by the geological history of the genus — the bulk 
of the fossil species representing the Morelia section of the genus, or 
the allied genus Comptoniaj which is sometimes made a third sub- 
genus of Myrica^ and which has but a single existing species ol 
eastern North America, although cosmopolitan in the Tertiary. 
Myrica is not uncommon in the warm temperate and subtropical 
Tertiary coastal floras of southeastern North America. 

There are several shrubby species of Myrica in the Inter-Andean 
region of Central Peru {Myrica variibractea De Candolle, M, weher- 
haueri De Candolle) v/hich range upward to 3,000 meters. Whether 
these extend southward as far as the Potosi region I do not know, 
but Myrica xalapensis is found in eastern Bolivia in the Santa Cruz 
region, and is doubtless more wide ranging than the meager records 
indicate. 

The fossil ferns are too few and incomplete to merit any special 
comment. The grasses are represented by three types, and the 
presence of flowering scales of a species of Festuca is notable, since 
the known fossil grasses usually comprise stem or leaf fragments. 
The fragment of a palm, while too incomplete to arouse botanical 
interest, is important ecologically and serves to establish the presence 
of this essentially tropical type in the flora. Genera not otherwise 
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Fig. 1.— Map showing the existing distribution of the subgenera of Myrica. 
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known in the fossil state and all South American in the existing 
flora include Ruprechtia of the Polygonaceae; Escallonia of the Saxi- 
fragaceae; Enterolobium of the Mimosaceae; Peltophorum of the 
Caesalpiniaceae; Amicia^ DrepanocarpuSj Aeschynomene, Sweetia, 
and Platy podium of the Papilionaceae; Porlieria of the Zygophylla- 
ceae; Myrteola of the Myrtaceae; and Ouphea of the Lythraceae. 
The family Combretaceae is represented both at Potosi and Corocoro 
by the characteristic fruits of species apparently belonging to the 
Diptera section of Terminalia — an old genus with a large number of 
modern tropical and subtropical species and still present in eastern 
Bolivia. In lieu of a more extended botanical analysis the reader is 
referred to the accompanying table of fossil species with their existing 
relatives. This, together with the facts introduced in the systematic 
account of the fossils; wiU serve to complete the botanical picture and 
also supply the pertinent facts regarding the geological history of the 
various fossil types. 



CORRELATION. 

The number of Tertiary plants described from South America is 
inconsiderable, so that there is no means of direct comparison between 
the Potosi flora and other fossil floras except with those that are 
remote geographically, and such comparisons become increasingly 
hazardous the nearer the approach to the Recent. 

Tertiary plants have been known from southern Chile (Coronel) 
since 1891 ,^ and a flora of apparently the same age is present at 
several localities in the extreme southern part of the continent.* * 
These all appear to fall in the earlier Tertiary, De Lapparent regard- 
ing them as Eocene (probably Sparnacian) and Dusen, following 
Wilckens, regarding them as probably Oligocene. At the opposite 
end of the continent Engelhardt has described a considerable flora 
from Colombia (Santa Ana, Cducathale) and Ecuador (Tablayacu, 
Loja Basin). These are simply designated as Tertiary by Engel- 
hardt, Wolf/ and others. From certain resemblances to the flora 
from Panama recently studied I am disposed to regard the Loja 
coals as the same ago as the plant bearing beds of Panama, which 
are either Oligocene or early Miocene, and in any event much older 

^ Engelhardt, II., Ueber Tertiarpflanzen von Chile, Abh. Senck. Naturf. Gesell., vol. 16, lift. 4, 1891, 
pp. 629-602, pis. 1-14. Engelhardt, H., Bemerkungen zu chilonischen Tertiarpflanzen. Abh. Sitz. Naturw. 
Gesell. Isis in Dresden, 1905, pp. 69-82, pi. 1. 

a Gilkinet, A., Quelques plantes fossiles des terres Magellaniques. Resultats voyage du S. Y. Belgica en 
1897-1899,1909. Dusen, P., Ueber die tertiare Flora der Magellanslander. Svenska Exped. till Magel- 
lanslanderna, vol. 1, 1899, pp. 87-107, pis. 8-13. 

* Engelhardt, n., Ueber neue Tertiarpflanzen Sud-Amerikas, Abh. Senck. Naturf. Gesell., vol. 19, 1895, 
pp. 1-47, pis. 1-9. 

* Wolf, Teodoro, Geografia y Geologia del Ecuador, 1892. Wolf, T., and Rath, G. vom, Zeits. Deutsch. 
Geol. Gesell., vol. 28, 1876, pp. 391-393. 
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than the Potosi flora. I have heard of fossil plants in the lake beds 
of Sao Paulo through von Ihering, who wrote me of collections having 
been sent to Kurtz at Cordoba some years ago, but these have appar- 
ently never been described. The only other South American Ter- 
tiary plants known to me, aside from the record of leaf impressions, 
apparently uncollected, on the island of Trinidad,^ are the Pliocene 
plants from the province of Bahia (Brazil), briefly reported upon by 
Krasser ^ and Bonnet.^ Ettingshausen at the time of his death had in 
preparation an illustrated account of this flora v/ith autotypic repro- 
ductions of the related existing species, but this unfortunately was 
never completed. 

It is obvious, then, that the famiUar method of ascertaining the 
age of the Potosi flora by direct comparison vnth fossil floras of 
known age in the same general region or even on the same continent 
is impossible, and it is necessary to rely on a comparison of the Potosi 
flora with that found in the vicinity of Potosi and on the high plateau 
of Bolivia at the present time in order to get a measure of the differ- 
ences in the environments between the two, and then to determine 
the degree of resemblance between the Potosi flora and that existing 
in any other part of South America at the present time, and to 
endeavor to deduce from these criteria its probable age. 

It is perhaps needless to more than mention the existing flora at 
Potosi or on the high plateau near Corocoro since the rainfall is 
scanty and both regions aro practically treeless and totally incapable 
of supporting the fossil flora found at these two localities. From a 
cursory study of EngelhardPs and Britton^s determinations I long 
ago catalogued the Potosi flora as Pliocene, and when I began the 
study of the collections made by Singewald and Miller, the great 
resemblance of the majority of the forms, to bo mentioned in detail 
in subsequent paragraphs, to those stiU existing in the rain forests 
of eastern Bolivia or to characteristic types of the Amazon Basin, 
led me to even consider these fossil floras as possibly as young as 
the older Pleistocene. I do not think that the resemblance to the 
recent flora east of the Andes is overestimated, but the remarkable 
discovery of a marine Brachiopod in the Potosi tuffs added another 
factor. It is obvious that the fossil plants could not have grown at 
Potosi or Corocoro had the front range of the Andes at that time been 
elevated sufficiently to precipitate the moisture-laden winds that 
come from the east. At the present time the eastern slopes of the 
Cordillera Real are very different climatologically and consequently 

1 Wall and Sawkins, Report on the Geology of Trinidad. Mem. Geol. Surv. Gt. Britain, London, 1860, 
pp. 35-52. 

2 Krasser, F., Konstantin von Ettingshauscns studien iiber die fossile Flora von Ouricangain Brazilien. 
Sitz. k. Akad. Wiss. Wien, vol. 112, Abh. 1, 1903, pp. S52-S60. 

s Bonnet, Ed., Contribution la flore pliocene de la province de Bahia (Brasil). Bull. Mus. d'hist. Nat. 
Ann(Se 1905, p* 510-512. 
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floristically from the western or leeward slopes and the plateau lands 
behind them. The first has almost daily rains and is forested to the 
timber line. The second are so dry that they permit the growth of 
only dronght-resisting grasses and low scrub, and over very large 
areas there is no vegetation whatever. Consequently it might seem 
that a moderate reduction in elevation would have permitted some 
of the moisture-laden winds to pass and made possible the Potosi 
and Corocoro floras. Wlien, however, it was found that the former 
was associated with a marine form, also of very modern aspect, it 
was realized that the change of elevation involved had actually 
amounted to about 2^ miles. 

The admirable physiographic studies of Bowman in the Peruvian 
Andes, ^ as well as less detailed studies farther south, furnish distinct 
evidence of glaciation thought to be late Pleistocene because of the 
freshness of the deposits and the related topographic forms. More- 
over his evidence of the profound erosion as indicated by the mature 
topography below the present rough summit topography leads him 
to regard the Andes as having undergone progressive elevation 
throughout the Tertiary, and he concludes that there has been a 
change of elevation in the late Tertiary amounting to about 5,000 
feet. 

It would seem then, that if the physiographic history of the region 
is correct, in even its broader outlines, the fossil floras are pre-Pleisto- 
cene in age. The Bahia Pliocene flora, previously mentioned com- 
prises about 70 forms, none of which have been adequately described 
and none at all have been figured so that comparisons with the 
Potosi flora rest entirely upon names. Notmthstanding this diffi- 
culty it may be noted that the following genera, all of which should 
be determinable with reasonable certainty, are common to the Potosi 
flora and the Pliocene flora of Bahia: Ingaj Cassia, Copaifera, Dal- 
hergia, Terminalia, and Weinmannia. All are, of course, typical 
members of the tropical flora of the Amazon Basin and hence this 
agreement may be without any special significance. At the same 
time it is worth noting that if this resemblance is worth anything it 
tends to confirm the evidence independently reached by a comparison 
of the Potosi flora with the existing flora of tropical South America 
east of the Andes. That comparison may now be briefly sketched. 

I have assembled in the accompanying table the fossil species in 
one column, the most closely related existing species in another 
column, and the range of the latter in a third column. Where the 
resemblance of fossil to living species was not extremely close or 
where I lacked material for adequate comparison I have named no 
existing species so that the resemblances are xmderestimated rather 
than adequately emphasized and the table is therefore much more 



1 Bowman, Isaiah, The Andes of Southern Peru, Amer. Geogr. Soc., 191fi. 
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significant than similar tables ordinarily constructed by paleo- 
botanists for like purposes. Thus of the 82 species of plants recorded 
from Potosi, after deducting the 16 indefinite forms referred to form 
genera such as Antholithus, Carpolithus, Poacites, Phragmites, Pal- 
mophyllum j Pecopteris, Ruhiacites, Cypsdites, and Leguminosites, 54 
of the Potosi species out of the 66 remaining are so similar to living 
forms that in a majority of cases it would have done but little violence 
to the facts to have identified them as fossil occurrences of these 
existing forms. Without elaboration then it may be stated that the 
fossil flora is preponderantly modern in its aspect, and this similarity 
to the existing flora of the Aniencan tropics is too great to warrant 
considering the fossil flora as older than the late Tertiary. I know of 
no described flora as young as even the late Miocene that is as homo- 
genous and does not contain some exotic elements or some genera 
that are not still found in the same general region. Summarizing, it 
may be noted that the Potosi fossil flora contains no species not 
closely related to still existing species, no genera not still found in 
the same general region, several genera not othemise known fossil, 
and an abundant representation of relatively modern types and 
localized genera, as for example those of the Papilionaceae. 

One has only to go eastward or northeastward a few hundred miles 
from Potosi to find what is essentially the same flora as that found 
fossil, existing, however, under climatic conditions quite different 
from those prevailing at the present time at Potosi or upon the high 
plateau of Bolivia. 

Categorical conclusions regarding the exact physical environment 
of the fossil flora can not be deduced, but certain more general 
statements are warranted. The nimiber of fossil forms definitely 
correlated with existing fomis is 54. Forty-six of these fossil forms 
are represented in the existing flora of the Amazon Basin, and many 
of these extend greater or less distances into eastern Bolivia, such 
details as are available being introduced under the systematic 
description of the species. A number of these range northward to 
Central America and the Antilles and some are more characteristic 
of the -Orinoco or northwestern part of the Amazon Basin than of 
that part in the latitude of Bolivia. In two or three cases where the 
existing species closest to the fossil is confined to this more northerly 
region, as in Polystichum and Myrica^ these genera are represented 
in the existing flora of Bolivia by other species of the genus, material 
of which has not been available for comparison. 

In the whole fossil flora enmnerated comprising a representation of 
85 species only the following can be regarded as Andean or West 
Coast forms: Festuca, EscaUonia^ Amicia, Polystichum, Porliera, 
Euphorbia, and Myrtcola, This is a relatively small number and of 
3343— i 9— Proc. N. M. vol,54 9 
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these Festucaj Escalloiiia, Polystichumj Porliera, and Euphorbia are 
represented outside the Andean region, leaving only Amicia and 
Mijrteola as typically Andean plants. Plants of extra-tropical cli- 
matic requirements in that they are montane forms and hence live 
under temperate temperatures or in arid situations include Festuca^ 
Escalloniaj Amicia, Polystichum, Porliera, Euphorbia, and Myrteola, 
the same genera previously enumerated as Andean in character. 
Polystichum and Escallonia are not certainly indicative of temperate 
conditions nor is Euphorbia, although the latter as well as Porliera 
indicate more or less. aridity. It is not possible to determme what 
the relation of these few forms is to the predommantly hmnid and 
tropical character of the bulk of the Potosi flora. Possibly it is to be 
explained by local aridity of sandy areas of soil under a tropical sun, 
or there may have been elevations near to the basin of sedimentation 
that would explain this element of the fossil flora. The absence of 
large-leafed species in the flora as a whole and the vast predominance 
of compound leaves with small leaflets, may also have been due to a 
sandy substratum. 

While botanists may justly object to the reference of some of the 
Potosi forms to one genus rather than another when several alterna- 
tives are presented, and this comment is especially applicable to the 
leaflets of the Legummosae which are so abundant m the Potosi 
deposits, none, I think, can oppose the conclusion that whatever the 
opinion of students regarding the validity of some of the identifica- 
tions, m no case does this uncertahity in any nmnber of specific cases 
alter the outstanding result of this study, namely, that the fossil 
flora found in the tuffs at Potosi is very similar to existing assem- 
blages found in eastern Bolivia or at various other places in the 
Amazon Basin, or that the conditions of existence for the fossil flora 
must have been similar to that under which those existing floras with 
which it has been compared are flourishing and quite different from 
the environmental conditions prevailing at the present time within 
the eastern Andes of Bolivia or on the high plateau or in fact any- 
where west of the region of heavy rains on the eastern slopes of the 
front range. 

From a consideration of all the evidence available it is concluded 
that the flora is Pliocene m age and that the major elevation of the 
eastern Andes of Bolivia and the high plateau took place in the late 
Pliocene and throughout the Pleistocene and that the extensive 
mineralization of this region also took place during this same period. 
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Fossil species. 



Polystichum boUviaaum.. 
Lomariopsis tertiaria 



Lomoriopsis, (?) sp 

Acrostichum lincarifoUu m 
Gymnogramme, (?) sp 



Pecopteris, sp 

Podocarpus fossilis 

Festuca, sp 

Poacitcs, sp 

Phrag mites, sp 

Pahnophyllum, sp 

Myrica banksioidcs 

Myrica engdhardtii 

Myrica wendtii 

Myricopfiylhim, sp 

Ruprechtia brannii 

Carpolithus viormformis . 

Capparis multincrvis 

Escallonia wendtii 



Weinmannia brittoni. 



Weinmannia potosim 

A cacia u ninervi folia 

Acacia dimidiato-cordata. . 

Acacia tenuifolia 

Inga ochseniusi 

Pithccolobium brittonia- 
num. 

Pithecolobium teriiaram . . 



Mimosa arcuatifnlia.. 
Mimosa montnnoidcs. 



Po- 



, NW. 
pf Po- 
tosi. 



Mimosites engdhardti 

CalUandra obliqua 



Calliandra ovatifolia.. 



Enter olobium g r and i- 
folium. 

Enterolobium parvifolium 



Cassia singeyoaldi ‘ X 

Cassia rigidulifolia X 

Cassia obscura X 



Cassia wendtii 

Cassia menibranacea 

Cassia ligivstrinaformis . . . 
Cassia cuUrifoUaformis . . . 

Cassia cristoides 



Cassia dirysocarpoides 

Cassia franckei 

Caesalpinia gmehlingi 

Caesalpinia sessilifoli- 
oides. 

Caesalpinites pqtosianus.. 

Copaifera potosinna 

Copaifcra corocoriana 

Bauhinia potosiana 

Peltophorum membrana- 
cetim. 

Arnicia antiqua 

Machaerium eriocarpoides 



Machaerium milleri 

Dalbergia potosiana 

Dalbergia chartacea 

Dalbergia (?) antiqua 

Desmodium dlipticum.,., 

Drepanocar pus franckei . . 

Aeschynomene bolivianum 



Coro- 

coro. 



Most closely related existing 
species. 

Polystichuin triangulum(hin- 
uaeus) F^e. 

Lomariopsis sorbifoUa (Lin- 
naeu.s.) 



Acrostichum line are F6a 

Gymnogram me trifoliata Des- 
veaux. 



Podocarpus lamberti Klotz.. 
Festuca, spp 



Myrica microcar pa Bentliam 



Ruprecktia laurifolia Martins. 

Viorna, spp 

Capparisjneobinae Marieaud . 
Escallonia, spp 



Weinmannia glabra De Can- 
dolle. 



Acacia ptrraiiora De Candolle 

Acacia fasciculata Kimth 

Acacia pediccllafa Benthara.. 
Inga blancbctiana Bentham.. 
Pithecolobium dulce Ben- 
tliam. 

Pithecolobium trapezifolium 
Bentham. 

Mimosa invisa, Martins and. 

Mimosa lupulina Bentham. 
Mimosa montana Humboldt 
Bonpland, Kimth. 



Calliandra macrocephala 
Bentham. 

Calliandra leptopoda Ben- 
tham. 

Enterolobium limbovva Mar- 
tins. 

Enterolobium schomburgkii 
Bentham. 



Cassia mucronata Sprengel. . 
Cassia rotnndifolia Persoon.. 



Cassia ligustrina Linnaeus.. 
Cassia cidtrifolia Humboldt, 
Bonpland, Kunth. 

Cassia crista Jacquin 



Cassia chrysocarpa Desveaux 
Cassia dentata Vc 



ogel. 

Caesalpinia pulcherrima 
Swartz. 

Caesalpinia microphylla De 
Candolle. 



Copaifcra trapezifolia Hayne. . 



Bauhinia, spp 

Peltophorum vogelianum 
Bentham. 

A micia Lobbiana Bentham . . 
Machaerium eriocarpum Ben- 
tham. 



Dalbergia variabilis Vogel 

Dalbergia riparia Bentham . 
Desmodium barbatum Beu- 
tham. 

Drcpanocarpus lunatus 
Mayer. 

Aeschynomene falcatum De 
Candolle. 



Range. 



West Indies. 



Guatemala and Antilles to 
Brazil. 



Brazil. 

Peru and Brazil. 



Brazil. 

Andean. 



AVest_Indies. 



Brazil. 

South America. 

Brazil. 

Andean and elsewhere in 
South America. 

Southern Mexico, West In- 
dies, and northern South 
America. 

Tropical South America. 

Brazil. 

Eastern Bolivia and Brazil. 

Brazil. 

'W est Indies and northern 
South America. 

Colombia, Guiana, and Bra- 
zil. 

Southern Mexico and West 
Indies to Brazil. 

Brazil, 

Pern. 



Brazil. 

Do. 

West Indies lo Brazil and ' 
eastern Bolivia. 

Panama to Brazil. 



Brazil. 

Mevico and West Indies to 
Brazil, 



Tropical South America. 
Northern South America. 

Central America and West 
Indies to Brazil. 

Guiana and Brazil. 

Brazil. 

Mexico and West Indies to 
Brazil. 

Brazil. 



Amazon Basin. 

Eastern Bolivia. 

Brazil. 

Andean (Bolivia). 

East Bolivia and Brazil. 



Peru, Guiana and Brazil. 
Amazon Basin, 

Southern Mexico and West 
Indies to Brazil. 

Do. 

Mexico to Brazil. 
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Fossil species. 



Po- 

tosi. 



Sweeiia tertiaria X 

Lonchocar pus obtusifolius X 



Platypodium potosiannm. 



X 



Leguminosites (?) globu- 
lar is. 

Leguviino-sites, sp 

Porlieria tertiaria 



X 

X 

X 



Euphorbia, (?) sp 

Passijlora can^eldi 

Myrteola poiosiana 

Terminnlia antiqua 

Terminalia singewaldi 

Cuphea antiqua 

Gaylussacia tertiaria 

Apncynophyllum poto- 
sianvm. 

Jacaranda potosina 



X 

X 

X 

X 



X 

X 

X 

X 



Rubiacites nummulari- 
oides. 

Cypselites potosiamis 

CarpnWhus engelhardti . . . 

CarpoUthus, sp. nos. 1 
to 5. 

Aniholithus quinquepar- 
tifus. 

Spined stem 



X 

X 

X 

X 

X 

X 



NW 
of Po- 
tosi. 


Coro- 

coro. 


Most closely related existing 
species. 






Sweetia elegans Bentham 

Lonchocarpus obtusus Ben- 
tham. 

Platypodium elegans Vogel. . 












Porlieria, spp 






Euphorbia, spp 






Passi/lora, spp 






Myrteola. spp 






Terminalia, spp 




X 


do - - 




Cuphea, Spp 






Gaylussacia ledifulia Martins. 






Jacaranda cuspidi folia Mar- 
tius. 












- 



























Range. 



Bra7.il. 

Do. 

Panama to Brazil and East 
Bolivia. 



Andean and extra Andean 
arid. 

Arid South America. 

Eastern Bolivia. 

Andean. 

Tropical South America. 

Do. 

Eastern Bolivia. 

Brazil. 



Do. 



SYSTEMATIC DESCRIPTIONS. 

The following description of the new species of brachiopod is con- 
tributed by Prof. Charles Schuchert, of Yale University: 

DISCINISCA SINGEWALDI, new species. 

This common and very interesting inarticulate brachiopod is 
related to the lamellose and nonradially striate Discinisca lameUosa 
(Broderip)* which lives in less than 60 feet of water all along the 
South American coast from Chile to Panama. The new species is 
small for the genus and differs from all other forms in that there is 
a more or less distinct and flat false area beneath the elevated beak 
or umbo of the dorsal valve. The outline of the shells varies from 
circular to oval; the dorsal valve is moderately convex with the 
umbo marginal or nearly so, and the abundant lamellae all terminate 
in decidedly projecting bands; the ventral valve is more or less 
flat, less distinctly lamellose, and the pedicle cleft is open from the 
umbo, which is situated at about one-third the length of the shell, 
to the posterior margin. 

A nearly circular shell measures 10 mm. long, 11 mm. wide, and 
4 mm. high. An oval specimen measures 9 mm. long, 7 mm. wide, 
and 2.5 mm. high. 

Locality and geologic age , — These shells were collected by Profes- 
sors Singcwald and Miller at Huakachi Hill, near Potosi, Bolivia, at 
an elevation of 13,500 feet above the level of the Pacific Ocean. In 
regard to the age of the strata yielding these brachiopods, it can be 

» See Davidson, Trans. Linnean Soc. London, Zoology, vol. 4, 1888, pp. 197-200; and Blochmann, Unter- 
suchungen iiber den Ban der Brachiopoden, Jena, 1900, pp. 69-70. 



KO. 2229. 



FOSSIL PLANTS FROM BOLIVIA--BERRY, 



117 



said that they appear to be of late Tertiary age and either of Mio- 
cene or Pliocene time. This conclusion is based on the close rela- 
tion of D. singewaldi to D, lamellosa. Since Miocene time Discinisca 
has been abundant, and the stria te-lamellose group is common in 
the Miocene of the Atlantic and eastern Gulf States (Z>. lugubris), 
and occurs rarely in the Coos Bay formation of the Pacific States (Z>. 
oregonensis) , To-day this group of Disciniscas is common all along 




Fig. 2. — Discinisca singewaldi Schuchert. 



the Pacific coast of South America (D. laevis, D. cumingii, D. strigata)) 
and the lamellose section is also represented (Z>. lamdlosa). 

It is a great surprise to learn that these shells were collected at 
13,500 feet above the sea, for this means that the Andes in the region 
of Bolivia have been raised that much since Miocene or even Plio- 
cene time. No brachiopod has ever adapted itself to fresh waters, 
though Lingulas continue to live in the much freshened waters of 
the present sea margin. The evidence is clear that D. singewaldi is 
a marine animal, living in shallow waters whose depth probably 
did not exceed 60 feet. The exact age of the species and of the beds 
in which it occurs must be determined from other evidence, though 
they appear to l)e referable to either Miocene or Pliocene time. 

Ootypes . — In the Peabody Museum of Yale University. 

PTERIDOPHYTA. 

Order FILICALES. 

Family POLYPODIACEAE. 

Genus POLYSTICHUM Roth. 

POLYSTICHLM BOLIVIANLM, new species. 

Plate 15, fig. 1. 

Description . — Frond character unknown. Pinnules small, inequi- 
aterally trilobate, short stalked. Length, 9 mm.; maximum width, 
5.5 mm. Margin entire or with an occasional mucronatc tooth, dis- 
tinctly not spinulose. Texture coriaceous. The pimiule on one side 
above the middle shows an outwardly directed, conical, acuminate 
pointed lobe subtending an open rectangular sinus. On the other 
side one-third of the distance from the base is a similar conical 
acuminate lobe slightly larger than that of the opposite side, sub- 
tending a similar sinus. About halfway to the tip of the pinnule on 
this side there is a second vestigial lobe or mucronate tooth above 
which the margin curves inward to the conical acuminate tip of the 
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pinnule. The venation is largely immersed in the thick lamina. At 
the base three veins diverge at acute angles of about 20° on one side 
and 30° on the other, the lateral ones ending in the tips of the lateral 
lobes and the median one in the tip of the pinnule. A few subordinate 
dichotomously forking veinlets are faintly seen. On subordinate 
branches from these thi*ee primary veins on each side are impressions 
of roimd sori with a slightly raised center, about 0.25 mm. in diameter. 

This fern is very obviously a species of Polystichum, the characters 
of which as a whole are very well known. When it comes to making 
comparisons with existing species of Polystichum difficulties are 
almost unsurmoun table for several reasons — namely, the inadequate 
amount of fossil material, the variability of the recent species, the 
lack of sufficient comparative material, and the difficulty of connect- 
ing mere names of recent species with actual specimens. 

Polystichum is a large genus in the existing flora found on all the 
continents, and hence with a cosmopolitan distribution. It contains 
many vague or but little understood species and many extremely 
variable and polymorphous forms. It is found in both the tropical 
and boreal regions (Greenland, Antarctica) and on many high moun- 
tains, and its present distribution is clearly indicative of a long geo- 
ogical history which is almost entirely unknown. 

Maxon, in a recent revision ^ of the West Indian species, recognizes 
19 species in that region. He has been good enough to examine the 
fossil for me and considers it an ally of the historic and extremely 
variable Polystichum triangulum (Linnaeus) Fee. The latter, as far 
as known, is now strictly West Indian in its distribution. In Jamaica 
it is common in rocky situations up to 1,800 meters. Other West 
Indian species whose pinnules are more or less closely similar to the 
fossil are the Cuban species Polystichum decoratum Maxon, Polystichum 
heterolepis Fee, and the Jamaican Polystichum rhizophorum (Jenman) 
Maxon. 

There are a number of existing species in South America, some rang- 
ing from the Antilles into Brazil and others ranging from Central 
America into the Andean region, while still others are confined to 
South America. I have examined specimens of Polystichum Jlexum 
(Kuntz) PhiUippi, from Juan Fernandez, Polystichum capense 
(Will denow) J. Smith, from Chile and Polystichum mohrioides (Bory) 
Presl from the Falkland Islands. These, while they show the 
generic hkeness of the fossil, are not specifically close to it. Of the 
three the last is most like the fossil, but it is more dissimilar than the 
West Indian species previously enumerated. Other existing South 
American species which I have not seen include Polystichum duhium 
(Hooker) Diels of the Andes of Ecuador and Peru, which is markedly 
different from the fossil in its pinnate and anastomosing veinlets 

Maxon, W. R., Contr. U. S. Natl. Herb., %oi. 13, pt. 1, ]£Cl,pp 25-39, pis 2-9. 
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Another variable form Polystichum denticulatum (Swartz) J. Smith 
of neotropical South America has reduced forms in the higher Andes, 
as, for example, the var rigidissimum described by Hooker from 
Colombia; but this type also seems to be remote from the fossil. 

The resemblances between the fossil form and still existing West 
Indian species I regard as vahd evidence of relationship, and while 
it is probable that the types mentioned from the latter region are 
represented in the ramforest along the eastern foothills of the present 
Andes, this resemblance is sufficient, it seems to me, to stamp the 
fossil as a form that dwelt as either an epiphyte or a rock dwelling 
form in a region less desiccated and warmer than that inhabited by 
such modern forms as Polystichum mohrioides (Bory) Presl of south- 
ern Chile and Patagonia, or Polystichum denticulatum, rigidissimum 
Hooker of the high Andes of Colombia. 

This species is represented by a pinnule and a sori bearing counter- 
part from Potosi and by the fragment of a pinnule from Corocoro. 

Cotypes, — Cat. No. 35078 a and &, U.S.N.M. 

Genus LOMARIOPSIS Fee. 

LOMARIOPSIS TERTIARU Engelhardt. 

Lomariopsis terliaria Engelhardt, Sitz, Naturw. Gesell. Isis in Dresden, 1894, 
Al h. 1, p. 4, pi. 1, fig. 3. 

Description, — This species was described from Potosi by Engel- 
hardt, who compared it with the existing Lomariopsis sorbifolia 
Linnaeus which ranges from Guatemala and the Antilles to Brazil. 
It has not been recognized m the collections studied by me. 

Lomariopsis is a characteristic type of the tropical forests of both 
hemispheres, with relatively few but highly polymorphic existing 
species. 

LOMARIOPSIS, (?) species, Engelhardt. 

Lormriopsisy (?) species, Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 
1894, Abh. 1, p. 4, pi. 1, fig. 2. 

Description, — K fragment of a larger form, apparently based on 
the single specimen figured, was described from Potosi by Engel- 
hardt. It has not been recognized in the other collections, and while 
the generic reference is probably correct the material is much too 
restricted for definite characterization. 

Genus ACUOSTICHUM Linnaeus. 

ACROSTICHUM LINEARIFOLIUM Engelhardt. 

Acrostichum Unearifolium Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 
1894, Abb. 1, p. 4, pi. 1, fig. 4. 

Description, — ^This species, which was based on an inadequate 
amount of material, has been briefly described by Englehardt, who 
compared it with the existing Acrostichum lineare Fee of Brazil. 
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Without seeing the original material it is impossible to arrive at a 
conclusion regarding its vahdity. There are some small fragments 
in the present collection that appear to have the venation of Acrosti- 
chum and these may represent this species. 

Genus GYMNOGRAMME Desveaux. 

GYMNOGRAMME, (?) species, Engelhardt. 

GymnoqrammCy (?) species, Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 
1894, Abh. 1, p. 4, pi. 1, fig. 1. 

Description. — This somewhat questionably identified form was 
described from Potosi by Engelhardt and has not been recognized in 
the more recent collections. It was compared with the existing 
Gymnogramme trifoliata Desveaux, a tropical species of Peru and 
Brazil. Gymnogramme has numerous existirig species in South 
America, to which region it is practically confined, and it is well 
represented in the drier regions of the higher Andes from Colombia 
to Bolivia. 

Genus PECOPTERIS Brongniart. 

PECOPTERIS, species, Engelhardt. 

Pecopieris^ species, Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 1894, 
Abh. 1, p. 5, pi. 1, fig. 15. 

Description. — A small undeterminable fragment of a fern is de- 
scribed and figured from Potosi by Englehardt under the above non- 
commital name, more properly restricted to Paleozoic fern-like forms. 
Its botanical affinity is not determinable. 

CONIFEROPHYTA. 

Order TAXALES. 

Family TAXACEAE. 

Subfamily Podocarpeae. 

Genus PODOCARPUS UHeritier. 

PODOCARPUS FOSSILIS Engelhardt. 

Plate 15, fig. 2. 

Podocnrpus fossilis Engelhardt, Sitz. Natunv. Gesell. Isis in Dresden, 1894, 
Abh. 1, p. 5, pi. 1, fig. 12. 

Description. — Leaves sessile, linear-lanceolate and falcate in out- 
line, acutely pointed at both ends. Margins entire. Texture very 
coriaceous. Length, about 4 cm.; maximum width, in the middle 
part of the leaf, about 3 mm. Midrib stout, impressed on the upper 
surface. Secondaries longitudinally parallel, 5 or 6 equally spaced 
in each half of the lamina. 
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Tliis characteristic species is represented by fragments in the 
present collection, but a complete leaf is reproduced from Engel- 
hard t’s figure. It is clearly referable to PodocarpuSj belonging to 
the section Eupodocarpus of Endlicher, and is comparable with the 
existing Podocarpus lamberti Klotzsch of middle and southern Brazil. 

The existing species of Podocarpus number over 40 species and they 
are as dominant representatives of the Coniferales in the Southern 
Hemisphere as are the pines in the northern. They extend north- 
ward to China and Japan through the East Indian region and to 
Jamaica and Central America in the Western Hemisphere, and have 
representatives in aU three of the great southern land masses, as well 
as in Madagascar and New Zealand. This distribution is suggestive 
of a long geological history in keeping with which certain forms 
from the British Jurassic and Lower Cretaceous and the American 
Lower Cretaceous are referred to the genus Nageiopsis .tmd con- 
sidered as the prototypes of the Nageia section of Podocarpus^ which 
should probably be raised to its former position of generic rank. 
Some 15 or more fossil species of Podocarpus have been described 
chietly from the European Tertiary, and no conclusively identified 
fossil forms, other than the present species, have beefl discovered on 
the American continents. The section Eupodocarpus (Endlicher) to 
which the present fossil species belongs comprises over 30 existing 
species, almost as widely distributed as the genus, with several West 
Indian and South American species, but found also in Africa, Asia, 
Australia, and New Zealand. All of these are much alike and the 
fossil might be successfully compared with almost any one of them. 
Podocarpus is not found at the present time west of the front range 
of the Andes, but is represented by two or more species in the forests 
of the eastern slopes, the so-called Ceja region of Herzog.^ In 
northern Peru it is also found in the lateral valleys inside the front 
range, the most widespread form being Podocarpus oleifolius, a 
shrubby or arborescent form, which in latitude 6° reaches altitudes 
up to 3,300 meters on the eastern slopes of the central Cordillera. 

ANGIOSPERMOPHYTA. 

Class MONOCOTYLEDONAE. 

Order POALES. 

Family POACEAE. 

Genus FESTUCA Linnaeus. 

FESTUCA, species. 

Plate 15, figs. 3, 4. 

Description , — Flowering scales rounded on the back, about 7 mm. 
long, longitudinally veined, awned. The latter about as long or twice 
as long as the scale. 



* Herzog, Th., Pflanzenformationen Ost Bolivias, 1910. 
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These remains are clearly those of a grass. Several specimens of 
different sizes are present, one slightly smaller and with two awns. 
They are too incomplete for accurate characterization and are sup- 
posed to represent a fossil species of Festucaj although they’ may rep- 
resent the allied genus Bromus Linnaeus. 

The existing species of Festuca are mostly tufted perennials and 
comprise upwards of 100 species, found on all the continentb in tem- 
perate situations and represented by tall species in the Ecuador Andes. 
Bromus has about half as many existing species, is nearly as widely 
distributed, but more prevailingly in the Northern Hemisphere, 
although present in South America. It is temperate in habitat, 
although sparingly present in montane equatorial regions. 

Cat. No. 35079, U.S.N.M. 

Genus POA CITES Brongniart. 

POACITES, species, Engelhard!. 

PoaciteSf species, Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 1894, Abh. 

1, p. 5, pi. 1, fig. 5. 

Description. — Fragments of the leaves of grasses are occasional in 
the Potosi deposits. Engelhardt records and figures one under the 
above name. They are not botanically determinable and are of inter- 
est merely in indicating the presence of grasses in the Potosi flora 
already more definitely indicated by the forms which I have referred 
to Festuca. 

Genus PHRAGMITES Trinius. 

PHRAGMITES, species. 

Plate 15, fig. 5. 

Description.—^ fragment of a finely striated stem with short inter- 
nodes indicates the presence of a rather large grass in the Potosi flora. 
It is referred to Phragmites as a form genus for fossil grasses of unknown 
generic affinity, and the remains are entirely too incomplete to be 
characterized. 

Cat. No. 35080, U.S.N.M. 

Order ARECALES. 

Family ARECACEAE. 

Genus PALMOPHYLLUM Brongniart. 

PALMOPHYLLUM, species. 

Description. — ^A small fragment of the basal part of a leaf of a small 
fan palm was collected from shales near La Palca mill about 12 kilo- 
meters northwest of Potosi. 

It is too incomplete for generic identification, and its stratigraphic 
position with relation to the Potosi tuffs is also unknown. 
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Class DICOTYLEDONAE. 

Order MYRICALES. 

Family MYRICACEAE. 

Genus MYRICA Linnaeus. 

MYRICA BANKSIOIDES Engelhard!. 

Plate 15, figs. 6, 7. 

Myrica hanksioides Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 1887, 
, Abh. 5, p. 36, pi. 1, figs. 10, 14; 1894, Abh. 1, p. 5, pi. 1, figs. 6, 7, 14, 17. — 
Britton, Trans. Amer. Inst. Min. Eng., voi. 21, 1893, p. 256, figs. 5-8. 

Description. — Leaves linear lanceolate in outline, frequently falcate, 
gradually narrowed to the acuminate tip and to the narrowly cuneate 
base. Length ranging from 3 cm. to 8 cm. Maximum width, in the 
middle part of the leaf, ranging from 4 mm. to 9 mm. Margins some- 
times nearly entire, usually toothed; the basal one-third is usually 
entire, above which irregularly developed and more or less distant 
serrate teeth are present. The teeth may be small and straight- 
serrate or large and salient-serrate, separated by regularly curved 
sinuses, or small and directed upward, thus approaching aquiline- 
serrate. The smaller specimen figured in the present report or Engel- 
hardfs figure 14 (1894) illustrate the unequal character and maxi- 
mum size of the teeth. The teeth of the opposite margins may show 
differences in character as illustrated in my smaller figure cited above. 
The texture is coriaceous. In the very abundant material no petioles 
are preserved. The midrib is stout and prominent on the lower sur- 
face of the leaf. The secondaries are numerous, subparallel, thick, and 
more or less immersed in the leaf substance; they diverge from the 
midrib at angles of about 45° and are generally rather straight in 
their courses. Each marginal tooth is traversed by a craspedodrome 
secondary. Wliere marginal teeth are not developed the secondaries 
are camptodrome, and there are usually one or more camptodrome 
secondaries between adjacent craspedodrome secondaries. The ter- 
tiary venation is obscure and largely immersed. 

This unmistakable species of Myrica is the most abundant fossil in 
the present collections, except for the minute leaflets of Calliandra 
ohliqua Engelhardt, and it appears to have been equally abundant in 
the collections studied by both Engelhardt and Britton. Engelhardt ^ 
compared it with Myrica banlcsiaefolia Unger, ^ of the Oligocene and 
Miocene of Europe, and with Myrica polymorplia Schimper,® of the 
Oligocene of Europe, and said to be present in the upper Eocene of 



1 Sitz Naturw. Gesell, Isis in Dresden, 1887, Abb. 5, p. 36. 

2 Unger, Foss. FI. v. Sotzka, 1850, p. ICO, pi. 27, figs. 3, 4. 

« Schimper, Pal. V4gcH., vol. 2, 1872, p. 536. 
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Wyoming. Such comparisons are not worth much, however, since 
there are a large number of described fossil species from a variety of 
horizons that are very similar to the present species. Among recent 
species it is said to much resemble Myrica microcarpa Bentham of 
Jamaica. I have been unable to see specimens of Myrica variihractea 
De Candolle and Myrica weberbaueri De Candolle, which occur in the 
existing flora of the interandean region of central Peru. 

Plesiotypes. — Cat. Nos. 35081, c5082, U.S.N.M. 

MYRICA ENGELHARDTII Britton. 

Myrica engdhardtii Britton, Trans. Amer. Inst. Min. Eng., vol. 21, 1893, p. 258, 
fig. 19. 

Description. — Leaves of small size, sessile, obtusely pointed at the 
apex, narrowly cuneate at the base. Margins with remote, small 
serrate teeth. Length, about 2.5 cm.; maximum width, about 6 mm. 
Midrib stout, slightly curved. Secondaries thin, numerous, regularly 
spaced, straight, subparallel, craspedodrome; about 17 pairs diverge 
from the midrib at wide angles and terminate in the marginal teeth. 

This species was described from Potosi by Britton and was based 
upon the single specimen figured. It is not contained in the collec- 
tions studied by me. 

In view of its rarity and small size and in consideration of the 
variability of the very abundant Myrica banJesioides Engelhardt, it 
seems probable that Myrica engdhardtii is simply a small leafed 
variant of that species. 

MYRICA WENDTII Britton. 

Myrica ivendtii Britton, Trans. Amer. Inst. Min. Eng., vol. 21, 1893, p. 258, 
figs. 1-4, 20. 

Description. — Leaves relatively large, lanceolate or oblong lanceo- 
late in outline and frequently falcate. Apex narrowly pointed, almost 
invariably broken away. Base narrowly cuneate. Margins entire 
at the base; throughout the greater part of their length coarsely and 
irregularly serrate, the teeth varying from aquiline to salient or 
straight serrate. Midrib stout, prominent no the lower surface of 
the leaf. Texture coriaceous. Length, 6 cm. to 10 cm.; maximum 
width, in the middle part of the leaf, 1 cm. to 2 cm. Secondaries 
thin, numerous, subparallel, craspedodrome, diverging from the mid- 
rib at wide angles, nearly straight in their outward course, terminating 
in the marginal teeth. 

This species was apparently abundant in the collections studied by 
Britton, but is sparingly represented by fragmentary material in the 
collections studied by me. It is possible that it may merely repre- 
sent unusually large forms of the common and variable Myrica hanJe- 
sioides Engelhardt. 
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Genus MYRICOPHYLLUM Saporta. 

MYRICOPHYLLUM. species, Engelhardt. 

Muricophyllum, species, Engelhardt, Sitz.Naturw.Gesell. Isis in Dresden, 1894, 
Abh. 1, p. 6, pi. 1, fig, 24, 

Description, — Incomplete material of a linear leaf, with a stout 
midrib, prominently toothed margin, and stout secondaries diverging 
from the midrib at wide angles, every second or third one ending in 
a marginal tooth; the balance camptodrome. 

The only knovm specimen is the small fragment figured by Engel- 
hardt. It is clearly distinct from the other members of the Potosi 
flora, and apparently represents a striking Comptonia-like Myrica, 

Order P0LYG0NALE3. 

Family POLYGONACEAE. 

Genus RUPRECHTIA C. A. Meyer. 

RUPRECHTIA BRAUNII Engelhardt. 

Plate 15, fig. 8. 

Ruprcchda Engelhardt, Sitz. Naturw, Gesell. Isis in Dresden, 1894, Abh, 

1, p. 6, pi. 1, fig. 19. 

Description, — Leaves linear lanceolate in outline. Apex gradually 
narrowed, acuminate. Base acuminate, inequilateral. Margins en- 
tire, more or less undulate. Texture coriaceous. Length, about 6.25 
cm. Maximum width, at or below the middle, about 9 mm. Petiole 
not preserved. Midrib thin but prominent on the lower surface of 
the leaf, inclined to be flexuous. Secondaries numerous, thin but 
prominent, ascending, somewhat irregularly spaced; they diverge 
from the midrib at angles of about 40° and are camptodrome. 

The present species may be compared with the leaves of the existing 
Triplaris salicifolia from southern Brazil which C. A. Meyer refers to 
RuprecJitia and with Rupreclitia laurifolia Martins of eastern Brazil, 
Rupreclitia is a genus, not otherwise known in the fossil state, with 
about 20 existing species of shrubs and trees of tropical and sub- 
tropical regions of South America. 

Plesiotypes, — Cat. No. 35125, U.S.N.M. 

Order RANALES. 

Family RANUNCULACEAE. 

Genus CARPOLITHUS Aliioni. 

CARPOLITHUS VIORNAFORMIS, new species. 

Plate 15, fig. 9, 

Description, — ^A fruit referable of the Ranunculaceae and appar- 
ently representing a one-seeded ovate achene with a long slender 
curved naked style. Achene about 1 mm. long, rounded at the base 
and pointed distad. Style about 7 mm. long. 
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This well-marked form is very suggestive of certain existing species 
commonly referred to the genus Clematis, especially some of the sub- 
tropical species sometimes referred to the genus Viorna Reichenbach. 
As there are other genera in this family with similar fruits and the 
material is not available for extended comparisons with recent South 
American forms, it i^referred to the form genus CarpolitJms. 
Holotype,—CaL No. 35083, U.S.N.M. 

Order PAPAVERALES. 

Family CAPPARIDACEAE. 

Genus CAPPARIS Linnaeus. 

CAPPARIS MULTINERVIS EngeShardt. 

Plate 15, fig. 10. 

Capparis muUinervis Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 1894, 
Abh. 1, p. 7, pi. 1, fig. 18. 

Description . — Leaves short petioled, linear, with an obtusely 
rounded tip and a cimeate base. Margins entire. Texture coria- 
ceous. Length 6 or 7 cm. Maximum width, midv/ay between the 
apex and the base, 7 to 12 mm. Petiole stout, curved, about 3 or 
4 mm. in length. Midrib stout, straight except basally, where it is 
curved, prominent on the lower surface of the leaf. Secondaries 
numerous, widely but regularly spaced, stout and somewhat promi- 
nent; 15 to 18 opposite to alternate pairs diverge from the midrib at 
wide angles, sometimes as great as 75^^ in the median part of the leaf, 
but averaging somewhat less generally; they are nearly straight and 
subparallel in their outward course for three-fourths of the distance 
to the margin, where they curve upward in a broad camptodrome 
arch to join the secondary next above. The tertiaries are mostly 
obsolete, occasionally they are seen but not sufficiently to determine 
the areolation. 

A single specimen, somewhat larger than that figured by Engel- 
hardt, is contained in the present collection. Capparis, although with 
usually well-marked characters of both form and venation, has a prac- 
tically unknown geological history. An unquestionable species from 
the lower Eocene of the southern United States^ is very similar to the 
present speeies. A second and somewhat doubtfully determined 
form was recorded by Unger from the European Miocene. The 
genus comprises about 100 existing species of shrubs and small 
trees of the equatorial region and, although present in the Eastern 
Hemisphere, the bulk of the forms occur in the American Tropics, 
especially in Central and South America. The Potosi species is 



1 Berry, E. W., Lower Eocene Floras of southeastern North America. U. S. Geol. Surv. Prof. Paper 91, 
1916, p. 218, pi. 44, figs. 1-3; pi. 52, fig. 5, 
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very similar to a number of existing forms, among which may be 
mentioned Capparis domingenesis Strengel and Capparis longifolia 
of the West Indies, Capparis augusifolia Humboldt, Bonpland, and 
Kunth of Central America and Capparis jacobinae Moricaud of 
Brazil. In the existing flora of Bolivia there are several species of 
Capparis, in the Thornbush or Gran Chaco country of eastern Bolivia, 
and other species occur in the Andean outliers of Santa Cruz and 
Cochabamba. 

Plesiotype. — Cat. No. 35084 N.S.N.M. 

Order ROSALES. 

Family SAXIFRAGACEAE. 

Genus ESCALLONIA Linnaeus. 

ESCALLONIA WENDTH Britton. 

Plate 15, fig. 11. 

Escallonia wendtii Britton, Trans, Amer. Inst. Mining Eng., vol. 21, 1893, p. 254, 
figs. 14, 15. 

Description. — Leaves of medium size, ovate or elliptical in outline 
with a bluntly pointed apex and a broadly cuneate base. Margins 
crenulate above, the teeth becoming graduall}" more widely spaced 
below the middle and passing by an insensible transition into small 
widely spaced serrate teeth, which eventually become obsolete, the 
lower one-third of the margins being entire. Length 4 to 4.5 cm. 
Maximum width, midway between the apex and the base, 2.25 to 
2,5 cm. Petiole missing or absent. Midrib stout and prominent, 
slightly curved. Secondaries thin, about nine pairs diverge from 
the midrib at angles of about 45°, somewhat unequally spaced, sub- 
parallel and camptodrome. Tertiaries not made out. 

This species was described by Britton from the two specimens 
figured by him and is not contained in the collections from Potosi 
studied by me. 

Escallonia contains about 50 existing species of shrubs or small 
trees, confined to and widaspread in South America, with many 
Andean species. 

If correctly identified it is one of the few fossil forms found at 
Potosi that would not be out of place in a dry montane environment, 
but as other of the numerous existing species are found in somewhat 
different environments east of the present mountains, its significance 
is equivocal. 
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Family CUNONIACEAE. 

Genus WEINMANNIA Linnaeus. 

WEINMANNIA BRITTONI Engelhardt. 

Plate 15, fig. 12. 

Weinmannia brittoni Englehardt, Sitz. Naturw. Gesell. Isis in Dresden, 1894, 
Abh. 1, p. 6, pi. 1, fig. 16. 

Descrijytion. — Leaflets small, sessile, ovate or obovate in general 
outline, with a narrowed acuminate base and a broadly rounded apex. 
Margins with a few relatively large serrate teeth in the upper part, 
entire toward the base. Texture coriaceous. Length, about 1 cm. 
Maximum width, in the middle part of the leaflet, about 5.5 mm. 
Midrib stout, slightly curved. Secondaries thin, few in number, 
subparallel, diverging from the midrib at angles of about 45°, 
craspedodrome. 

This small species was described from Potosi by Engelhardt and is 
apparently unrepresented in the other collections. It was compared 
with the existing Adesmia muricata De Candolle (Leguminosae), but 
more particularly with Weinmannia glabra De Candolle, a species 
found from the West Indies and southern Mexico throughout northern 
South America (Colombia, Venezuela, Guiana.) 

The genus Weinmannia contains about 75 existing species of 
shrubs or trees, of which over half are confined to temperate and 
tropical South America and not uncommon in the warmer parts of 
the Andean region. The remaining species are found in Madagascar, 
Australia, New Zealand, and Oceanica. Upwards of a score of fossil 
species have been described, mostly from Europe and North America, 
and well-preserved and undoubted forms are present in the Miocene 
lake deposits at Florissant, Colorado. 

WEINMANNIA POTOSINA (Britton). 

Plate 15, fig. 13. 

Myrica potosina Britton, Trans. Amer. Inst. Min, Eng., vol. 21, 1893, p. 258, 
figs. 9, 10. 

Description, — Leaflets sessile, lanceolate in outline, with an acute 
apex and a more or less inequilateral rounded to cuneate base. Mar- 
gins finely serrate, entire at the base. Texture subcoriaceous. 
Length ranging from 1.5 to 2.25 cm. Maximum width, midway 
between the apex and the base, ranging from 5 to 7 mm. Midrib 
stout, prominent, more or less curved. Secondaries thin but promi- 
nent, numerous, regularly spaced, subparallel, craspedodrome. 

This species, at first regardt^d as a Lomatia, was described from 
Potosi by Britton as a new species of Myrica. It was apparently 
unrepresented in the collections studies by Engelhardt, but is repre- 
sented by two specimens in the collections studied by me. I can not 
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see in these forms any relation to Myrica and regard them as repre- 
senting a species of llanmanma, thus making two species of this 
genus in the Potosi flora. It is well marked specifically from the 
other species of Weinmannia, which is a smaller, more coarsely toothed 
leaflet with a narrow base and rounded apex. 

Plesiotypes. — Cat. No. 35126, U.S.N.M. 

Family MIMOSACEAE. 

Genus ACACIA Willdenow. 

ACACIA UNINERVIFOLIA Engelhardt. 

Plate 15, figs. 14, 15. 

Acacia uninervifoUa Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 1894, 
Abh. 1, p. 11, pi. 1, figs. 10, 11, 20. 

Description. — Leaflets or phyllodes sessile, somewhat variable in 
size, slightly or not at all inequilateral, lanceolate to linear lanceolate 
in outline, with an equally acuminate apex and base. . Margins entire 
Texture coriaceous. Length, ranging from 1 to 2.25 cm. Maximum 
width, in the middle of the leaflet, ranging from 1 to 3.5 mm. Midrib 
relatively stout and prominent on the lower surface of the leaflets. 
Secondaries thin, numerous, regularly spaced and subparallel; about 
15 pairs diverge from the midrib at angles of about 45°, curving 
regularly upward and ultimately camptodrome. Tertiary venation 
obsolete by immersion. 

This species is common at Potosi and also occurs sparingly at 
Corocoro. It was described by Engelhardt' in 1894, who compared 
it with the phyllodes of the existing Acacia paradoxa Do Candolle. 
Engelhardt^s figure 20 shows a relatively shorter and wider form and 
may represent a leaflet of MacTiaerium eriocarpoides Engelhardt. 

The present species is similar to Mimosites Engelhardti Berry, 
MacTiaerium eriocarpoides Engelhardt, finA ^Enterolohium grandifolium 
Engelhardt. It is relatively longer and narrower than any of these 
and may be readily distinguished by the accompanying illustrations 
showing its extremes of size. 

Plesiotypes, — Cat. No. 35085, 35086, U.S.N.M. 

ACACIA DIMIDIATO-CORDATA Engelhard!. 

Plate 15, figs. 16, 17, 18. 

Acacia dimidiaio-cordata Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 1894 , 
Abh. 1, p. 11, pi. 1, fig. 51. 

Description. — Leaves even pinnate, leaflets small, sessile, elliptica 
in outline, with a rounded apex and an inequilateral base. Margins 
full and rounded, entire. Texture subcoriaceous. Length ranging 
from 2 to 8 mm. Maximum width ranging from 1 to 4 mm. Midrib 

I Sitz. Naturf. GeseU. Isis in Dresden, 1894, Abh. 1, p. 11. 

3343— 19— Proc.N.M.vol.54 10 
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thin, scarcely distinguisable from a secondary which diverges from 
it at an acute angle at the base and sweeps upward nearly to the tip 
where it becomes lost in the tertiary areolation made up of acute 
proximal forks and distal camptodrome arches. 

This peculiar species is abundant at Potosi and it appears to be 
identical with the single leaflet imperfectly figured by Engelhardt. 
In one case a pair of terminal leaflets are preserved in attachment, 
showing that the leaves were even pinnate. The majority of the 
leaflets approach the maximum of size and often fail to show the 
characteristic venation, which I assume was the case in the leaflet 
figured by Engelhardt. This venation is characteristic of certain 
modern species of Acacia and Calliandra and resembles modern 
species hke Acacia Roemeriana, Acacia fasdculata Kunth * of Brazil 
or Acacia crassi folia A. Gray of Mexico. 

Plesiotype.— Cat. No. 35087 to 35089, U.S.N.M. 

ACACIA TENUIFOLIA Engelhardt. 

Acada tenuifolia Engelhardt, Sitz, Natunv. Gegell. Isis in Dresden, 1894, Abh. I 
p. 11, pi. 1, figs. 45, 46. 

Description. ^Leaflets small, sessile, oblong lanceolate, nearly equi- 
lateral, equally acutely pointed at both ends. Margins entire. 
Length, 1 to 1.25 cm. Maximum width, in the middle part of the 
leaflet, 4 to 5 mm. Midrib thin, straight. Secondaries about five 
thin camptodrome pairs. 

This species is only doubtfully represented in the present collec- 
tions. It is compared by Engelhardt with the existing Acacia 
pedicellata Bentham of eastern Bolivia and Brazil. 

Geims INGA Willdenow. 

INGA OCHSENIUSI Engelhardt. 

Plate 15, fig. 19. 

Inga ochseniusi Engelhardt, Sitz. Natur^v. Gesell. Isis in Dresden, 1894, Abh. 1, 
p. 11, pi. 1, figs. 39, 40. 

Description. — Leaflets small, sessile, inequilateral, elliptical in out- 
line, nearly equally rounded at both ends, but the base much more 
inequilateral than the apex. Margins entire. Texture coriaceous. 
Length, about 11 mm. Maximum width, about 5 mm. Midrib 
stout, curved. Secondaries thin, numerous, camptodrome; those on 
the narrower side of the leaflet more ascending and forming a more 
acute angle with the midrib than those on the broader side. 

This species was described by Engelhardt and has not been recog- 
nized in the other collections from Potosi. It was compared with 
the existing Pithecoloiium diversifolmm Bentham, Inga flaielliformis 



1 This species is usually known as Mimosa fasciculate . Bentham having transferred it to the genus Mimosa 
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Martius, and Inga balncTietiana Bentham, and is closest to the last, 
a Brazilian species. 

The genus Inga contains a considerable number of fossil species 
and is found as early as the Upper Cretaceous in North America. 
There are several well-marked forms in the lower Eocene of the Mi-s 
sissippi embayment region. The existing species, upward of 200 
in number, are confined to the American Tropics and reach their 
maximum of abundance and variation in the Brazihan region where 
about r»6 speeies are alread}^ known. Tropical Peru ranks next in 
number of species with about 30. All of the five sections of the 
genus are represented in the existing fiora of Bolivia with a total of 
12 known species, all of which, so far as I know, being confined to 
eastern Bolivia. 



Genus PITHECOLOBIUM Martins. 

PITHECOLOBRJM BRITTONIANIJM, new species. 

Plate 15, fig. 20. 

Cassia chrysocarpoides Britton, Trans. Amer. Inst. Min. Eng., 1893, fig. 30 (not 

figs, 29-35, 37), 

Descrijytion. — Leaflets sessile, inequilateral, elliptical in general 
outline, vfith an emarginate tip and an inequilateral base which is 
straight on one side and full and rounded on the other. Length 
about 1.6 cm. Maximum width, about midway between the apex 
and the base, about 11.5 mm. Margins entire, full. Texture eori- 
aceous. Midrib stout, curve<i, prominent on the lower surface of the 
leaflet. Secondaries numerous, subparrallel, comptodrome. Ter- 
tiaries obsolete. 

This species is based on leaflets collected by Wendt and ques- 
tionably referred by Britton to Cassia chrysocarpoides of Engelhardt^ 
to which they are not related. It is the second species of Pitheco- 
lobium to be recorded from Potosi and is based upon more complete 
material than Pithecolobium iertiarium Engelhardt.^ The fossil forms 
that have been referred to this genus are few in number, and include, 
in addition to the species already cited, two well-marked species from 
the lower Eocene and one from the lower Oligocene of the Mississippi 
embayment and a fourth species from the Tertiary of Colombia. The 
present Potosi species is very similar to Pithecolobium oligocaenum 
Berry ^ from the lower Oligocene of Louisiana. 

The genus comprises considerably over 100 existing species, many 
of which are large trees and found in aU tropical countries. Three- 
fourths of the species are confined to America, where they range from 
the West Indies and Central America to southern Brazil. Among 

lEngelhardt, H., Sitz. Naturf. Gesell. Isis in Dresden, 1887, Abh. 4, p. 37, fig. 15. 

* Idem., 1894, Abh. 1, p. 12. 

* Berry, E. W., U. S, Geol. Survey Prof. Paper 98M, 1916 p. 239, pi. 55, fig. 10 
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the forms that I have seen Pithecololium dulce Bentham of the West 
Indies and northern South America, may be mentioned as a closely 
similar form to Pithecolohium hrittonianum. In Bolivia the genus is, 
so far as I know, found only east of the Andes in eastern Bolivia, where 
the flora is essentially similar to that of the Amazon basin. P. 
scalare, P, samauj and P, sophoricarpum are found along the banks of 
the Bio Piral, Rio Yapacani, and Rio Grande; P. scalare and P. 
sophoricarpum occur in the broken growth on the savannas of Santa 
Cruz and the last named is a member of the subandean woods that 
clothe the eastern slopes of the ^‘CordiUora Real.” 

Holotype, — Cat. No. 35140, U.S.N.M. 

PITHECOLOBILM TERTIARIUM Engelhardt. 

Pithecolohium ieriiarium Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 
1894, Abh. 1, p. 12, pi. 1, fig. 33. 

Description. — Leaflets rhombic with truncated inequilateral apex 
and an unknovm base. Margins entire. Texture coriaceous. Some- 
what larger than Pithecolohium hrittonianum Berry and with a char- 
acteristic Pithecolohium venation. 

This species was based upon a single fragmentary specimen and 
is not contained in the present collections, and thus may be regarded 
as of rare occurrence in the Phocene flora of Potosi. It was com- 
pared by its describer with the existing Pithecolohium trapezifolium 
Bentham of Colombia, Guiana, and Brazil. 

Genus MIMOSA Linnaeus. 

MIMOSA ARCUATIFOLIA Engelhardt. 

Plate 15, fig. 21. 

Mimosa arcuatifolia Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 1894, 
Abh. 1, p. 10, pi. 1, figs. 52-54. 

Description. — Leaflets small, sessile, linear-lanceolate, arcuate, 
inequilateral, with a bluntly pointed apex and base, the latter 
slightly wider than the apex. Margins entire. Texture subcori- 
aceous. Length, 3 to 4 mm. Maximum width, in the middle part 
of the leaflet, about 1 mm. Venation obsolete except for the thin 
arcuate midrib. 

This species is fairly abundant at Potosi and occurs also at Corocoro. 
It is distinguished with difliculty from the smaller leaflets of the more 
abundant GaUiandra ohliqua^ with which Engelhardt in all probabil- 
ity confused it. The present species is, however, less linear, some- 
what more slender and arcuate, with a less oblique base, and lacks 
the three primaries of GaUiandra ohliqua. According to Engelhardt 
it is very similar to the existing Mimosa invisa Martins, which ranges 
from southern Mexico and the West Indies to Brazil, or Mimosa 
lupulina Bentham of the last region. It may also bo compared with 
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Mimosa microcephola Bonpland and with Mimosa j)ectinaia Kuiitli. 
It h as also less aptly been compared witli the existing Parldnsonia 
acuJeata Linnaeus. 

Plesiotype— Cat. No. 35090, U.S.N.M. 

MIMOSA MONTANOIDES Engelhardt. 

Mimosa montanoides Engelhardt, Sitz. Naturvv. Gcscll. Isis in Dresden, 1894, 
Abh. l,p. 10, pi. 1, fig. 04. 

Description. — Leaves small, even pinnate. Leaflets tiny, obovate, 
entire, 2 to 3 mm. in length by 0.5 to 1.5 mm. in maximum width, 
sessile. 

This somewhat rare form was described by Engelhardt and is 
apparently absent in the other collections from Potosi. It is of some- 
what doubtful botanical afhnity, but is compared by its describer 
with the existing Peruvian species, Mimosa montana Humboldt, 
Bonpland, and Kuntn. 

Genus MIMOSITES Bowerbank. 

MIMOSITES ENGELHARDTI, new name. 

Plate 15, fig. 22. 

Mimosites linearis Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden,; 1894, 
Abh. 1, p. 13, pi. 1, figs. 21, 35 (not M. linearifolius Lesquereux, 1878= 
M. linearis Knowlton, 1808). 

Description, — Leaflets sessile, linear-lanceolate, slightly inequi- 
lateral, with an acuminate-cuspidate tip and an acuminate base. 
Margins entire. Texture coriaceous. Length, 12 to 15 mm. Maxi- 
mum width, 2 to 3 mm. Midrib relatively stout. Secondaries 
obsolete by immersion. 

The name of this species appears to be preoccupied by the Mimo- 
sites linearifolius of Lesquereux ^ from the Green River Eocene of 
Wyoming which Knowlton ^ amended to Mimosites linearis in 1898. 
While Engelhardt named his form in 1894, it seems desirable to rename 
it in order to avoid confusion, and I therefore take the liberty of 
calling it engelhardti as a slight token of esteem for the labors of M. 
Engelhardt. 

This species is abundant at Potosi, always in the form of detached 
leaflets, and it occurs sparingly at Corocoro. It is very similar and 
liable to be confused with other leguminous leaflets found at Potosi — 
namely. Acacia uninervifolia Engelhardt, Machaerium eriocarpoides 
Engelhardt, and Enterolohium grandifolium Engelhardt. The first 
is more narrowly elongate and lanceolate, with more prominent 
camptodrome secondaries. The second is relatively shorter and 
wider, petiolulate, more lanceolate, and with more prominent sec- 
ondaries. The third is larger, more inequilateral and more lanceolate. 

Plesiotypes. — Cat. No. 35091, U.S.N.M. 



1 Lesquereux, L., Tertiary Flora, 1878, p. 300, pi. 59, fig. 7. 

* Knowlton, F. H., Bull. 152 U. S. Geol. Survey, 1898, p. 144. 
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Genus CALLIANDRA Bentham. 

CALLIANDRA OBLIQUA Engelhard!. 

Plate 15, figs. 23-29. 

Calliandra oblique Engelhardt, Sitz. Natiirw. Gesell. Isis in Dresden, 1894, Abh. 
1, p. 15, pL 1, fig. 55. 

Description. — Leaflets small, variable in size, oblong in outbne, 
sessile or subsessile, acutely pointed, with a very inequilateral, 
obliquely truncate, or subcordate base. Margins entire. Texture 
coriaceous. Length ranging from 7 to 28 mm. ; width ranging from 
2 to 8 mm. Venation consisting of usually three primaries diverging 
from the base, sometimes with subordinate veins from the base, con- 
nected by circles toward the tip and connected by cross veinlets. A 
fragment of a leaf shows three pairs of opposite leaflets. 

The leaflets of this species are the most abundant forms found at 
Potosi, and each parting of the tuffs is strewn with them. They are 
variable in size, and unless the venation can be seen are indistinguish- 
able from the leaflets of Mimosa arcuatifolia Engelhardt; in fact, 
Engelhardt figured but a single leaflet of Calliandra ohliqua, which is 
near its maximum size, and he probably confused the smaller leaflets 
with Mimosa arcuatifolia. 

The venation is typical of Calliandra^ but is also shared by some 
species of Acacia, The present species is said by Engelhardt to be 
practically identical with the existing Calliandra macrocepTiala 
Bentham, of Brazil. It is also identical with an unnamed Calliandra 
figured by Schenk.^ It may also be compared with the existing 
Calliandra parviflora Bentham. 

The modem species of Calliandra comprise over a hundred shrubs 
and small trees of tropical and subtropical America, with a few out- 
lying species in farther India, Ceylon, and Madagascar. The genus 
is weU represented in eastern Bolivia, and some species extend west- 
ward to the subandean zone of the eastern slopes, but so far as I 
know none occur in or west of the Cordillera Real or eastern Andes. 

Plesiotypes.—C^i, No. 35128-35134, U.S.N.M. 

CALLUNDRA OVATIFOLU Engelhardt. 

Calliandra ovatifoUa Engelhardt, Sitz. Natiirw. Gesell. Isis in Dresden, 1894, 
Abh. 1, p. 12, pi. 1, fig. 56. 

Description. — Leaflets inequilateral, sessile, orbicular or broadly 
cUiptical in outline, not much longer than wide. Apex more nearly 
equilateral than the base. Margins entire. Texture coriaceous. 
Midrib stout, curved. Secondaries numerous, thin, subparallel, 
diverging from the midrib at wide angles. 



1 Palaeophytologie, 1890, p. 693, fig. 6. 
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This species, of somewhat doubtful validity, is not represented in 
the present collection. It was compared by Engelhardt with the exist- 
ing Brazilian species Calliandra leptopoda Bentham. 

Genus ENTEROLOBIUM Martius. 

ENTEROLOBIUM GRANDIFOLIUM Engelhardt. 

Plate 15, fig. 30. 

Enlerolohium grand If oliuin Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 
1894, Abh. 1, p. 12, pi. 1, fig. 60. 

Description, — Leaflets sessile, falcate-lanceolate in outline, with a 
shortly acuminate inequilateral tip and a bluntly pointed very inequi- 
lateral base. Margins entire. Texture subcoriaceous. Length about 
1.6 cm. Maximum width, midway between the apex and the base, 
about 4 mm., one-fourth on one side of the midrib and three-fourths 
on the opposite side. Midrib mediumly stout, curved. Secondaries 
mostly obsolete by immersion, a few subparallel with the lower 
lateral margins and camptodrome are made out with difficulty. 

The present species is not common in the collections. It is very 
similar to the existing Enlerolohium timhouva Martins, a Brazilian 
species ranging northward to the West Indies, and recorded by Her- 
zog ^ from the hill country of Velasco, in eastern Bolivia. The genus 
is a small one closely related to Inga and Pitliecolohiumy with about 
half a dozen knowui existing species of trees with even pinnate small 
leaves, confined to tropical America and found from the West Indies 
and Central America to Brazil. Except for the two species recorded 
from Potosi it is unknown in the fossil state. • 

Enlerolohium grandifolium is readily distinguished from the associ- 
ated small, falcate, slightly petiolulate, Enlerolohium parvifolium. It 
is somewhat like the broader forms referred by Engelhardt to Acacia 
uninervifolia as well as similar to Mimosiles engelhardti Berry and 
Machaerium eriocarpoides Engelhardt. It is, however, somewhat 
larger than these, falcate and much more inequilateral. 

ENTEROLOBIUM PARVIFOLIUM Engelhardt. 

Plate 15, fig. 31. 

Enterolobium parvifolium Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 
1894, Abh. 1, p. 12, pi. 1, fig. 61. 

Description, — ^Leaflets slightly petiolulate, linear falcate, inequi- 
lateral. Apex bluntly pointed to slightly cuspidate, slightly inequi- 
lateral. Base inequilaterally pointed. Margins entire. Texture 
coriaceous. Length ranging from 1 to 1.5 cm. Maximum width, in 
the middle part of the leaflet, about 2.5 mm. Midrib stout, curved. 
Secondaries obsolete, a few camptodrome ones diverging at wide angles 
occasionally seen. 



merzog, Th., Pflanzenformationen Ost Bolivias, Englers Bot. Jahrb., vol. 44, 1910. 
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This species, represented by several specimens from Potosi, is 
much smaller, more falcate, and relatively more slender than the 
associated Enterolobium grandifolium Engelhardt. Among the asso- 
ciated forms it approaches closest to Machaerium eriocarpoides Engel- 
hardt, in which, however, the leaflets are straighter, relatively wider, 
lanceolate instead of linear, the petiolule is longer, and the second- 
aries are less obsolete and more ascending. 

Enterolobium parvifolium may be compared with the existing 
Enterolobium scliombuipkii Bentham, which ranges from Panama to 
Brazil, and which it greatly resembles. I have figured an exces- 
sively falcate leaflet, the majority are less falcate and more like the 
specimen figured by Engelhardt.^ 

Plesiotype, — Cat. No. 35093, U.S.N.M. 

Family CAESALPINIACEAE. 

Genus CASSIA Linnaeus. 

CASSIA SINGEWALDI, new species. 

Plate 15, figs. 32-34. 

Cassia chrysocarpoides Britton (not Engelhardt), Trans, Amer. Inst. Mining 
Eng., vol. 21, 1893, p. 252 (part), figs. 30-33 (not figs. 29, 34, 35). 

Description , — Leaflets obovate to elliptical in outline with a 
broadly rounded equilateral or nearly equilateral tip and a markedly 
inequilateral base, which is somewhat variable in outline. In some 
leaflets one margin narrows almost straightly, while the other is 
broadly rounded; in others both margins are fuU and that on one 
side resembles half of the base of a cordate leaflet: and every gradation 
between these two extremes are present. Margins entire, generally 
slightly undulate. The leaf substance is not thick, but the leaflets 
appear stiff and subcoriaceous in texture. A short expanded peti- 
olule is present in some of the leaflets that it has not been found pos- 
sible to differentiate from this species by means of any other char- 
acters, but the majority are sessile vnih an expanded base of the 
midrib. 

Length ranging from 3.3 to 3.5 cm. Maximum width, at or above 
the middle, ranging from 1.4 to 1.75 cm. Midrib stout, prominent 
on the underside of the leaflet. Secondaries relatively stout; about 
12 pairs diverge from the midrib at angles of from 40 to 70°, being 
more ascending in the narrower more obovate leaflets, and less ascend- 
ing in the elliptical leaflets or in the fuller side of the leaflets. The 
secondaries are approximately evenly spaced and subparallel: they 
are for the most part rather straight in their courses and are campto- 
drome in the marginal region. The tertiaries are thin, but well 
marked, as shown in the figures, forming an open polygonal or often 



Sitz. Naturw. Gesell. Isis in Dresden, 1894, Abh. 1, p. 12, pi. 1, fig. 61, 
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nearly rectangular areolation. The leaflets have the appearance of 
having had a glaucous surface, but this may be due to their preser- 
vation. 

This species is based upon material collected by Singewald and 
Miller and on certain of the leaflets figured by Britton and referred 
to Cassia chrysocarpoides Engclhardt. Of the latter the form with 
a pctiolule refigured in the present connection may be of another 
species, but is otherwise indistinguishable. Cassia chrysocarpoides 
Engelhardt is relatively much shorter and broader with a more pointed 
tip and with thinner and more curved secondaries. 

It is named for Dr. J. T. Singewald, jr., of the Johns Hopkins 
University. 

Cotype, — Cat. No. 35092 U.S.N.M. 

CASSIA RIGIDULIFOLIA Engelhardt. 

Plate 16, fig. 1. 

Cassia ngidulifolia Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 
1894, Ahh. 1, p. 10, pi. 1, fig. 34. 

Description, — Leaflets sessile, but slightly inequilateral, obovate 
in outline, with a retuse apex and a cuneate base. Margins entire, 
full and evenly rounded. Texture coriaceous. Length about 2.5 
cm. Maximum width, midway between the apex and the base, about 
1 cm. Midrib stout and straight, prominent. Secondaries widely 
spaced, stout, about six pairs diverge from the midrib at wide angles 
of about 55 to 60®, pursue a nearly straight course two-thirds of the 
distance to the margin and then arch upward in a broad campto- 
drome loop. Tertiaries mostly obsolete. 

This species was compared by Engelhardt with the existing Cassia 
mucronata Sprcngel of Brazil, and it is also much like various fossil 
species referred to Cassia, On the other hand it is much like various 
existing and fossil species referred to Dalhergia, Gastrolobium, etc. 

CASSIA OBSCURA Engelhardt. 

Cassia obscura Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 1894, Abh. 1, 
p. 10, pi. 1, fig. 50. 

Description. — Leaflets small, sessile, oval in form, with entire mar- 
gins. Length, 6 mm. Maximum width, at or below the middle, 
about 5 mm. Apex rounded. Base obliquely inequilateral. Midrib 
straight. Secondaries, 4 or 5 camptodrome pairs. 

This obscure form is evidently leguminous, but its affinity with 
Cassia is uncertain. It is not represented in the present collection, 
nor in that studied by Britton. It was compared by Engelhardt with 
the existing Cassia rotundifolia Persoon, a widespread form in tropi- 
cal America which ranges from Mexico and the West Indies to Brazil, 
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CASSIA WENDTII Britton. 

Plate 16, figs. 2-4. 

Cassia wendtii Britton, Trans. Amer. Inst. Min. Eng., vol. 21, 1893, p. 254, figs. 
52-58, 1893. 

Description. — -Leaflets slightly petiolulate, small, variable, oblong- 
elliptical and inequilateral in outline, broadly roimded or obtusely 
pointed and nearly equilateral at the apex, cuneate and generally 
inequilateral at the base. Margins entire. Texture subcoriaceous. 
Length, ranging from 1 to 2 cm. Maximum width, at or below the 
middle, ranging from 5 to 7 mm. Petiolule short, less than 1 mm. in 
length. Midrib slender. Secondaries thin, numerous, about 10 
regularly spaced, camptodrome pairs. 

This species is readily distinguishable from the other species of 
Cassia described from Potosi. It is, however, liable to be confused 
with Drepanocarpus franchei described by Engelliardt from this de- 
posit, and it is not certain that the two are distinct. The latter is, 
however, more nearly elliptical and equilateral, with a more evenly 
lounded apex and base, and is sessile instead of petiolulate. The 
present species is close to various fossil and existing species of Cassia, 
Caesalpinia, etc. 

Plesiotypes. —Ciii. Nos. 35094, 35095, 35096, U.S.N.M. 

CASSIA MEMBRANACEA Engelhardt. 

Plate 16, figs. 5,^6. 

Cassia membranacea Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 1894, 
Abh. 1, p. 9, pi. 1, fig. 31, 32. 

Cassia ligusirinoides Britton (not Engelhardt), Trans. Amer. Inst. Min. Eng., 
vol. 21, 1893, figs. 46-48 (not figs. 21-27). 

Descnption, — Leaflets sessile, ovate in outline, generally but 
slightly inequilateral, bluntly pointed at both ends. Margins entire, 
generally full and equally rounded. Substance thin. Length rang- 
ing from 2.7 to 4 cm. Maximum width, generally midway between 
(he apex and the base, ranguig from 1 to 1.6 cm. Mdrib stout, prom- 
inent. Secondaries thin, 8 to 10 pairs diverge from the midrib at 
angles of 45° or less and form a diminishing series of camptodrome 
arches subparallel with the lateral margins. Tertiaries thin, more or 
less percurrent and intermediates crossing to form a more or less 
quadrangular open areolation. A large leaflet is figured, which is 
abnormally inequilateral and widest above the middle. 

The present species is not abundant in the collections. It was com- 
pared by Engelhardt ‘ with the existing Peltophorum vogelianium Ben- 
tham of Brazil. Among the Potosi forms of Cassia it is closest to 
Cassia chrysocarpoides Engelhardt, differing in its more narrowly 



» Sitz. Naturw. Gesell. Isis in Dresden, 1894, Abh. 1, p. 9. 
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elongated form and more pointed apex and base. It differs from 
Dalbergia chartacea Engelhardt and Sweetia teriiaria Engelhardt in 
the same particulars, and there are minor differences in the venation. 

Plesiotype. — Cat. No. 35097, U.S.N.M. 

CASSIA LIGUSTEINAFORMIS, new name. 

Plate 16, figs. 7, 8. 

Cassia liguslrinoides Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 1887, 
Abh. 5, p. 37, pi. 1, fig. 16; 1894, Abh. 1, p. 10, pi. 1, fig. 27. — Britton, 
Trans. Amer. Inst. Min. Eng., vol. 21, 1893, p. 252, figs. 21, 22, 24, 25, 46-48, 
63 (?), not figs. 23, 26, 27, 1893; (not Schrank, Denks. Akad. Muench., vol. 
6, 1816, p. 179. 

Descnption. — Leaflets sessile, inequilateral, lanceolate in outline; 
with a pointed nearly equilateral tip and a slightly blunter pomted, 
inequilateral base. Margins entire, evenly rounded. Texture sub- 
coriaceous. Length ranging from 3.5 to 5.5 cm. Maximum width, 
midway between the apex and the base, ranging from 9 mm. to 1.5 cm. 
Midrib mediumly stout, generally curved, not especially prominent. 
Secondaries thin but prominent, numerous; about 10 opposite to 
alternate pairs diverge from the midrib at angles averaging about 45® 
and are camptodrome. Tertiaries thin but well marked. 

This is a common and characteristic form in the Potosi collections 
much like numerous previously described fossil species and many 
still existing species of this large genus, especially the existing Cassia 
ligustrina Linnaeus after which it was named. It is also found at 
Corocoro. Britton has referred several forms to this species which 
fall beyond its limits of variation, and this is especially true of the 
small petiolate leaves shown in his figures 26 and 27. Engelhardt^s 
name is preoccupied by Schrank, 1816. Cassia is abimdant and 
varied at Potosi being represented by no less than 1 0 species. Cassia 
chrysocarpoides Engelhardt is much shorter and wider. Cassia cris- 
toides Engelhardt is a much smaller spatulate form, Cassia wendtii 
Britton is very much smaller and oblong elliptical m form. Cassia 
singeioaldi Berry is a broadly elliptical form. Cassia rigidulifolia 
Engelhardt is a largo retuse form. Cassia obscura Engelhardt is a very 
small obscure form, and Cassia membranacea is very similar to the 
present species, but with slightly wider thinner leaves with more 
numerous secondaries. 

Plesiotypes. — Cat. Nos. 35135, 35136, U.S.N.M. 

CASSIA CULTRIFOLIAFORMIS, new species. 

Plate 16, fig. 9. 

Description. — Leaves bifoliate. Leaflets inequilateral obovate, 
coriaceous, with a widely I'ounded apex and a gradually narrovv’ed 
sessile base. Margins entire. Texture coriaceous. Length about 
1 cm. Maximum width, above the middle, about 4 to 5 mm. The 
upper margin is nearly straight, the outer margin is full and rounded. 
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Venation thin; several fine primaries diverge from the base at acute 
angles and take a subparallel course, forking at intervals and fre- 
quentty inosculating to form narrow elongate meshes that give the 
leaflet the appearance of close set parallel veins, ultimate loops camp- 
todromc along the margin. 

This handsome and well-marked species is scarcely to be disting- 
uished from the existing Cassia cultrifolia Humboldt, Bonpland, and 
Kunth of the northern South American Tropics, differing merely in 
the character of the base, which is narrowly cuneatc instead of equil- 
ateral. It may also bo compared with the existing Cassia hifoliohta 
with which the differences are more obvious. It is also very similar 
to the existing Acacia crassifolia A. Gray, but smaller and less 
expanded. 

Holotype, — Cat. No. 35098, U.S.N.M. 

CASSIA CRISTOIDES Engelhardt. 

Plate 16, figs. 10, 11. 

Cama Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 1887, Abh. 5, 

p. 37, pi. 1, fig. 13. — Britton, Trans. Amer. Inst. Min. Eng., vol. 21, 1893, 
p. 252, figs. 40-43 (not fig. 44). 

Description. — ^Leaflets sessile, but slightly inequilateral, elongate 
obovate in outline, with a broadly rounded or slightly emarginato 
apex and a cuneate base. Margins entire. Texture subcoriaceous. 
Length ranging from 2.5 to 3 cm. Maximum width, in the tniddlo 
part of the leaflet, ranging from 8 to 11 mm. Midrib stout and 
prominent. Secondaries thin, numerous, ascending, eamptodrome; 
eight or nine subopposite to alternate pairs diverge from the midrib 
at regular intervals at angles of about 45® and sweep upward sub- 
parallel. 

This species is comparable with the existing Cassia crista Jacquin 
which ranges from the West Indies and Central America to Brazil. 
Except for the truncated or emarginatc apex it is much like the 
associated Cassia wendtii Britton. It belongs to the same group 
of leaflets as Cassia ligustrinaformis Berry, Cassia singewaldi 
Berry, Cassia membranacea Engelhardt and Cassia chrysocarpoides 
Engelhardt. The emarginate forms are much like the refuse Cassia 
rigiduUfolia Engelhardt in outline but differ strikingly in venation. 
It is also much like Platypodium potosianum Engelhardt in form, 
but larger and sessile instead of pctiolulate. 

CASSIA CHRYSOCARPOIDES Engelhardt. 

Plate 16, figs. 12, 13. 

Cassia chrysocarpoides Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 1887, 
Abh. 5, p. 37, pi. 1, fig. 15; 1894, Abh. 1, p. 9, pi. 1, fig. 30. — Britton, Trans. 
Amer. Inst. Min. Eng., vol. 21, 1893, p. 252, figs. 29, 34, 35 (not figs. 30-33). 

Description. — ^Leaflets sessile or short petiolulate, slightly oval or 
ovate in form, the two ends nearly equally rounded, the apex slightly 
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more so and at times the lamina is slightly narrowed distad. Margins 
entire, full and evenly rounded, the lamina on one side about 1 mm, 
wider than on the opposite side. Texture subcoriaceous. Length 
about 2.8 cm. Maximum T\ddth, midway between the apex and the 
base, about 1.6 cm. Pctiolule when present stout, about 1.5 mm. 
long. Midrib rather stout and prominent, nearly straight. Second- 
aries regularly spaced, subopposite to alternate; about 10 pairs 
diverge from the midrib at angles of about 45° to 50°, curve regularly 
upward in a subparallel manner and are camptodrome. Tertiaries 
thin, arched in the marginal region and largely percurrent internally. 
Areolation indistinct. 

This well marked species is sparingly represented in the present 
collections but appears to have been abundant in some of the earlier 
collections. It is very close to the existing Cassia clirysocar'pa 
Desveaux of Brazil and Guiana. Among the numerous fossil species 
of Cassia described from Potosi the only one liable to be confused 
with the present species is Cassia membranacea Engelhardt, a thinner, 
narrower, more elongated and more pointed form. Similar species 
in other genera are Dalbergia chartacea Engelhardt, which is narrower, 
more elongated, and more pointed, and Sweetia tertiaria Engelhardt, 
which is more narrowed distad and wdth more numerous straighter 
secondaries. 

Plesiotype. — Cat. No. 35099, U.S.N.M. 

CASSIA FRANCKEI (Engelhardt). 

Phylliies /ranci^i Englehardt, Sitz. Naturw. Gesell. Isis in Dresden, 1887, Abh. 5, 
p. 38, pi. 1, fig. 12; 1894, Abh. 1, p. 13 . — Britton, Trans. Amer. Inst. Min. 
Eng., vol. 21, 1893, p. 258, fig. 61. 

Description, — Leaflets sessile, lanceolate in outline, falcate, with an 
acute apex and a cuneatc base. Margins dentate, entire toward the 
base. Length about 5.5 cm. Maximum width, at or below the mid- 
dle, about 1.4 cm. Midrib stout, curved. Secondaries numerous, 
thin, ascending, camptodrome. 

This species was based upon incomplete material described from 
Potosi by Engelhardt and not represented in the other collections. 
Engelhardt referred it to the noncomniital form-genus Phyllitc?, but 
called attention to its resemblance to the existing Cassia dentata 
Vogel of the Brazilian tropics. This resemblance is so very great 
that I have ventured to refer this form to the genus Cassia, 

Genus CAESALPINIA Linnaeus. 

CAESALPINIA GMEHLINGI Engelhardt. 

Plate 16, fig. 14. 

Caesalpinia gmehlingi Englehardt, Sitz. Naturw. Gesell. Isis in Dresden, 1894, 
Abh. 1, p. 9, pi. 1, fig. 29. 

Description, — An elliptical sessile leaflet, nearly equilateral, with 
entire margins. Length about 1.4 cm. Maximum width, in the 
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middle part of the leaflet, about 9 mm. Midrib thin. Secondaries 
about 6, subopposite, camptodrome pairs diverging from the midrib 
at wide angles. 

This species is not represented in the present collections. It was 
compared by Engelhardt with the wide ranging existing species 
Oaesalpinia puleherrima Swartz, which extends from the West 
Indies and Mexico to Brazil and is also recorded from the Galapagos 
and Sandwich Islands. 

Among the Potosi species the present is very similar in size, outline, 
and venation to the more elliptical leaflets of Cassia chrysocarpoides 
Engelhardt. 



CAESALPINIA SESSILIFOLIOIDES, new species. 

Plate 16, fig. 15. 

Description. — ^Leaflets small, sessile, markedly inequilateral, ellip- 
tical in outline, with a rounded slightly mucronate and nearly equi- 
lateral tip and a broadly rounded inequilateral base. Margins 
entire, full, and evenly rounded. Leaf substance thin but finn. 
Length, about 4 mm. Maximmn width, midway between the apex 
and the base, about 2.75 mm. Midrib thin, conspicuously expanded 
at the extreme base. Secondaries thin, ascending, camptodrome, 5 
on the narrower side of the leaflet and 7 on the broader side. The 
latter side 40 to 50 per cent wider than the opposite side. 

This well-marked species is represented by but a single specimen 
and there is thus no opportunity of ascertaining its limits of varia- 
tion. It is almost identical in character with the leaflets of the exist- 
ing Oaesalpinia sessilijolia of Central America or Oaesalpinia micro- 
pTiylla De Candolle of the Brazilian region. It may also be com- 
pared with the tropical American Cassia rotundijolia Persoon. 

Holotype. — Cat. No. 35127, U.S.N.M. 



Genus CAESALPINITES Saporta. 

CAESALPINITES POTOSIANUS, new species. 

Plate 16, fig. 16. 

Description. — Leaflets pctiolulate, small, nearly equilateral, oblong- 
lanceolate in outline, with a rapidly narrowed and bluntly pointed 
apex and a rounded base. Margins entire. Texture coriaceous. 
Length ranging from 6 to 8 mm. Maximum width, in the middle 
part of the leaflet, 1.5 to 2 mm. Petiolule stout, curved, about 
0.5 mm. in length. Midrib thin, not prominent. Secondaries obso- 
lete by immersion in the substance of the leaflet. 

This species is represented by several specimens, which on account 
of the obsolete venation are referred to the form genus Caesalpinites 
for generically indeterminate leaflets of the Caesalpiniaceae. These 
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leaflets suggest a variety of existing Leguminosae and might with 
equal propriety be referred to the form genus Mimosites of the 
Mimosaceae. I have been influenced in refenung them to Gaesal- 
pinites by the gi^eat abundance of Caesalpiniaceae in the Potosi 
flora and by their equal predominanee in the existmg flora of the 
ilmazon Basin, with which the Potosi flora shows so much similarity 
and from which it appears to have been derived. 

There are a number of other species in the Potosi flora that greatly 
resemble the present one. iVmong these I might mention the super- 
ficially identical Calliandra ohliqiia Engelliardt, which, however, is 
more pomted, sessile, with a very obliquely inequilateral base and 
several digitate primaries. Mimosa arcuatijolia Engelliardt is 
identical in form but smaller and sessile. Enterolohium parvijolium 
Engelhardt is larger, relatively narrower, more elongate, more pointed 
at both ends and prevailingly falcate. Macliaerium eriocarpoides 
Engelhardt is larger and stouter, more pointed at both ends, and 
with a well-marked secondary venation. Enterolohium grandi- 
folium Engelhardt is also much larger and stouter, more lanceolate, 
sessile, and very inequilateral, so that there is no doubt that Caesal- 
pinites potosianus represents a distinct leguminous species. 

Holotype. — Cat. No. 35100, U.S.N.M. 

Genus COPAIFERA Linnaeus. 

COPAIFERA POTOSUNA, new species. 

Plate 16, fig. 17. 

Description, — Leaflets sessile, inequilaterally trapezoidal in out- 
Ime, bluntly pointed at both ends. Length, about 1.75 cm. 
Maximiun width, midway between the apex and the base, about 
8 mm. Margins entire. Texture coriaceous. Midrib stout, curved, 
prominent on the lower surface of the leaflets. Secondaries numer- 
ous, thin, mostly immersed, ascending, camptodrome. Tertiaries 
obsolete by immersion. 

The present species is somewhat suggestive of Piihecolobium as 
well as some of the smaller leafed species of Inga^ as, for example, 
Inga trapezifolia De Candolle, but the venation is somewhat different. 
The fossil leaflets, which are not uncommon at Potosi, are similar to 
those of the existing Copaijera trapezifolia Hayne, and are not unlike 
those of Oopaifera langsdorffii Desfontaines of the Amazon basin, 
which is recorded from near Mapiri, Bolivia. 

Tlae genus Oopaifera comprises about 16 existmg species of the 
equatorial region of Africa and America, ranging from the West 
Indies to the Amazon basin in the latter region. Four of the species 
are Afriean and the balance arc American. A number of fossil 
species, based for the most part upon the characteristic pods, have 
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been described. The genus is present in the early Tertiary of Chile ^ 
and during the middle Eocene it extended northward as far as Texas, ^ 
and was present in the Mediterranean region of Europe in the Oligo- 
cene and Miocene. 

A pod of a species of Copaifera, possibly belonging to the same 
species which furnished the leaflets upon which Copaijera potosiana 
is based, are represented at Corocoro, Bolivia. 

Holotype. — Cat. No. 35137, U.S.N.M. 

COPAIFERA COROCORIANA, new species. 

Plate 16, fig. 18. 

Description, — Pod of small size, nearly orbicular in outline, greatly 
compressed, pedunculate, obliquely cuspidate tipped, single seeded. 
Length, about 1 cm. from the top of the recurved cuspidate tip to the 
top of the peduncle. Horizontal diameter, about 8 mm. Peduncle 
stout, about 4 mm. long. Seed lenticular, nearly orbicular, com- 
pressed, about 4 mm. in diameter. Pod tardily, if at all, dehiscent; 
its surface minutely wrinkled. 

The present species is somewhat smaller than the normal size of 
the pods in the existing species which I have seen, and it is also smaller 
than those of the described fossil species. It may represent the fruit 
of the same tree as the leaflets from Potosi described as Copaijera 
potosiana, 

Holotype. — Cat. No. 35141, U.S.N.M. 

Genus BAUHINIA Linnaeus. 

BAUHINIA POTOSIANA, new species. 

Plate 17, figs. 1,2. 

Description. — Leaves small, bifoliate. Leaflets unsymmetrical ob- 
lanceolate or obovate, 2.1 cm. in length by 5.5 mm. in maximum 
width. Margins entire. Leaf-substance thin. The stout slightly 
upward curved midrib forms the distal margin of the leaflet, only 
the outside part of the lamina being developed. The latter is full 
and evenly rounded. The apex is un symmetrically rounded and the 
base is cuneate. The midrib ^ gives rise to three secondaries which 
diverge at acute angles and are subparallel both with each other 
and with the margin of the leaflet. The lowest is thin and parallel 
with the margin, close to which it arches from tip to tip of out- 
wardly directed tertiaries from the second secondary. The latter, 
which is much stouter than the other two, traverses the median 
portion of the lamina, parallel to and somewhat nearer to the margin 
than to the midrib. It forks twice or thrice, sending off subordinate 
veins at acute angles, which form elongated camptodrome loops. 



» Engelhardt, H., Abh. Senck. Naturf. Gosell., vol. 16, 1891, pt. 4, p. C81, pi. 5, fig. 8; pi. 7, fig. 4. 
* Berry, E. W., Torreya, vol. 15, 1915, pp. 41-44, fig. 5. 

8 This is probably morphologically an upper secondary, the true midrib being obsolete. 
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The tertiaries form elongated meshes, all of which in the upper half 
of the leaflet are arched distad and pointed proximad. 

This characteristic form bears some resemblance to certain leaflets 
of Acacia and Oalliandray as well as to the leaflets of some species 
of Cassia^ as, for example, the South American Cassia cultrifolia 
Humboldt, Bonpland, and Kunth. While the form is not distino 
tive, the venation is typically that of Bauhinia, to which genus I 
have referred it. It is smaller than, perhaps, the majority of existing 
species of BauMniay but there are a number that resemble it closely 
in size both among recent species, as, for example, BauJimia uniflora, 
and among fossil species, as, for example, Bauhinia marylandica 
Berry. 

This remarkable genus, abundantly represented by butterflylike 
leaves hi the Upper Cretaceous of North America, comprises upward 
of 200 existing species of trees or high-climbing shrubs widely dis- 
tributed in the Tropics of both hemispheres. About 40 per cent of 
the recent species are American, where they range from the West 
Indies and Mexico to southern Brazil. South America contains 
more species than any other continent, although both Africa and 
Asia have numerous species. Bauhinia is common in eastern Bo- 
livia, but does not, as far as I know, occur farther west than the 
well-watered subandean eastern slope of the Cordillera, although a 
small-leafed species, Bauhinia microphyllay is present in the thorn- 
bush country or Gran Chaco region. 

Cotypes. — Cat. Nos. 35101, 35102, U.S.N.M. 

Genus PELTOPHORUM Vogel. 

PELTOPHORUM MEMBRANACEUM Engelhardt. 

Plate 17, fig. 3. 

Peltophorum memhranaceum Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 
1894, Abh. 1, p. 9, pi. 1, fig. 47. 

Description . — Leaflets small, sessile, inequilateral, ovate in general 
outline, with a bluntly pointed apex and an obliquely cimeate base. 
Margins entire. Length, about 8 mm. Maximum width, in the 
middle part, about 3.5 mm., one side one-third wider than the other. 
Midrib mediumly stout, curved proximad. Secondaries thin, about 
three ascending camptodrome pairs. 

This species was described from Potosi by Engelhardt, and is not 
present in the other collections from Bolivia. The peculiar outline 
serves to readily distinguish it from the other members of the Potosi 
flora. It has been compared with the existing Peltophorum vogelia-- 
num Bentham of the Brazilian region. 

The genus Peltophorumj not otherwise known in the fossil state, 
comprises about eight species of trees common to the tropics ot both 
hemispheres. 

3343— 19— Proc.N.M.vol.54 11 
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Family PAPILIONACEAE. 

Genus AMICIA Humboldt, Bonpland, and Kiinth. 

AMICU ANTIQUA Britton. 

Plate 17, figs. 4, 5. 

Amicia antiqua Britton, Trans. Amer. Inst. Min. Eng., vol. 21, 1893, p. 252, 
figs. 11, 45. 

Description . — Leaflets sessile, narrowly or broadly cuneate in 
general outline, with an eraarginate apex. Length ranging from 
2 to 3 cm. Maximum width in the apical part of the leaflet ranging 
from 0.75 to 1.4 cm. Margins entire, shghtly undulate. Texture 
coriaceous. Midrib mediumly stout, slightly flexuous, prominent on 
the lower surface of the leaflets. Secondaries thin, numerous, 
ascending, camptodrome. Tertiaries obsolete. 

This species was described by Britton from a limited amount of 
material collected by Wendt and is not contained in the recent 
collection made by Singewald and Miller. It may be compared 
with the existing Amicia lohhiana Bentham found at high altitudes 
in the Peruvian and Bolivian Andes (1,800-3,000 meters). 

The genus Amicia, not otherwise known fossil, comprises five or 
six species of shrubs or undershrubs of the Andean region, ranging 
from Mexico to Bolivia. 

The identification of the present species is somewhat questionable 
upon general grounds, for while the fossil agrees with the existing 
leaflets of Amicia, and it is quite natural to identify the fossil leaflets 
with a recent genus of the same general region, the fact that the 
vast majority of the fossil forms found at Potosi are related to 
existing forms of the more humid regions of eastern Bolivia and 
the Amazon Basin, raises the question whether the present leaflets 
may not be more properly referable to some other leguminous genus 
with similar leaflets, such as would more naturally be expected to 
occur under such conditions and in such an association, as, for exam- 
ple, the genus Dalbergia. 

Genus MACHAERIUM Persoon. 

MACHAERIUM ERIOCARPOIDES Engelhard!. 

Plate 17, fig. 6. 

Machaerium eriocarpoides Engelhardt, Sitz. Natiirw. Gesell. Isis, in Dresden, 
1894, Abh. 1, p. 8, pi. 1, fig. 28. 

Description . — Leaflets petiolulate, lanceolate in outline, jiearly 
equilateral, with an equally pointed apex and base. Margins entire. 
Texture subcoriaceous. Length, 1.2 to 1.4 cm. Maximum width, 
midway between the apex and the base, 2.5 to 3.25 mm. Petiohile 
stout, 0.5 to 1 mm long. Midrib stout. Secondaries thm, regularly 
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spaced, subparallel ; six or seven pairs diverge from the midrib at 
angles of about 45® and are camptodrome. Tertiaries obsolete by 
immersion. 

This species is not uncommon in the present collection. While 
similar to several other fossil species fomid at Potosi, it may be dis- 
tinguished from Acacia uninervifolia Engelhardt by its petiolule, 
greater width and fewer secondaries: from Entei'olobium fjrandi- 
folium Engelhardt by its petiolule, its smaller size, more prominent 
secondaries and more equilateral form; from Mimosites engelhardti 
Berry by its wider, less elongated, and more lanceolate form, by its 
petiolule and more prominent secondaries. According to Engelhardt 
it is very similar to the existing Brazilian species Jlfachaerium crio- 
carpum Bentham. This species is recorded by Herzog ^ from the hill 
country of Velasco and from the broken woods alojig tlie Rio Pirai 
and Rio Yapacani, in eastern Bolivia. 

The existing species of Machae7iu7n comprise over 60 trees or high 
climbing shrubs, with small pinnate leaves, conhned to the Ameriean 
Tropics, where they range from the West Indies and Ce]itral America 
to southern Brazil. Their maximum display is in the Amazon regioi, 
and they do not appear to be represented in the present mountain 
region of Bolivia. 

The known fossil s})ecies are few in number a]id comprise, in addi- 
tion to the present form, three Oligocene and a Mioceiie species in ceji- 
tral and southern Europe. 

Plesiotype. — Cat. No. 35103, U.S.N.M. 

MACHAERIL'M MILLER!/ new species. 

Plate 17, fig. 7. 

Description, — Leaflets pctiohiiate, oblong-obovatc, ]iearW equi- 
lateral, with a broadly romuled apex and a euneate base. Margins 
entire. Texture subcoriaceous. Length about 2 cm. Maximum 
width, at or slightly above the middle, about 7 mm. Petiolule stout, 
curved, 2 to 2.5 mm in length. Midrib stout, curved. Secondaries 
thin, numerous; they diverge from the midrib at angles of about 45® 
and pursue a nearly straight ascending course, forkhig and anasto- 
mosing, and eveiitually lost in the camptodrome areolation of the 
marginal region. 

This well-marked form suggests comparisons with various existing 
species of Leptolohium and Platypodiunij both of which are repre- 
sented in the Potosi flora. The ve]iation, however, appears to ally it 
more closely with the reticulate veined species of Jlfaehaeidum. It is 
readily distinguished from the associated Macliaerivm cnocarpoides 
Engelhardt, which is a lanceolate leaflet with relatively distant and 
regularly curved camptodrome secondaries. Among other forms 



1 Herzog, Th.^ Pflanzeaforraalionen Ost Bolivias, Englers Bot. Jalirb., vol. 44, 1910. 
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from Potosi there is some resemblanee to Platypodium potosianwn 
Engelhardt, whieh is about the same size but generally wider with 
fewer regularly eurved eamptodrome seeondaries. There is also a 
more distant resemblanee to Cassia wendtii Britton, which is more 
inequilateral, with a shorter petiolule, fewer and better marked 
eamptodrome secondaries, generally more pointed tip and widest 
below the middle. Named for the collector. Prof, B. L. Miller, of 
Lehigh University. 

Ilolotype. — Cat. No. 35104, U.S.N.M. 

Genus DALBERGIA Linnaeus (son). 

DALBERGIA POTOSIANA, new species. 

Plate 17, fig. 8. 

Description. — Leaflets sessile, obovate in general outline, with a 
broadly rounded deeply emarginate apex and a broadly cuneate base. 
Margins full, entire. Leaf substance thin but firm. Length, about 
1.5 cm. Maximmn width, above the middle, about 5 mm. Midrib 
very stout, curved. Secondaries very thin, about three to five 
eamptodrome pairs. Tertiaries mostly obsolete. Areolation fine, its 
details obscure. 

This well-marked species is clearly distinct from the other members 
of the Potosi flora and not close to Dalbergia cTiartacea Engelhardt, 
which has larger, ovate leaflets. It is very similar to a large number 
of existing and fossil species of Dalbergia, to which a large number of 
fossil leaflets and pods have been referred. A pod from Potosi is 
referred to this genus by Engelhardt, but its determination is not 
above suspicion. 

Idle existing species of Dalbergia number about 80 forms, occurring 
in both the Oriental and Occidental Tropics. There are a lai^e num- 
ber of species in the Amazon Basin. 

Holotype. — Cat. No. 35105, U.S.N.M. 

DALGERGIA CHARTACEA Engelhardt. 

Dalbergia chartacea Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 1894, 
Abh. 1, p. 8, pi. 1, fig. 25. 

Description. — Leaflets ovate, bluntly pointed at the apex, with a 
broadly cuneate base, nearly equilateral, with full and evenly roimded 
entire margins. Texture coriaceous. Length, about 2.5 cm. Maxi- 
mum width, midway between the apex and the base, about 11 mm. 
Midrib straight and mediumly stout. Secondaries thin; about six 
pairs diverge from the midrib at angles of about 45°; they range 
from opposite to alternate and pursue a subparallel eamptodrome 
course. Tertiaries mostly obsolete. 

This somewhat doubtfully determined form is not represented in 
the present collections. It was compared by Engelhardt with the 
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existing DaTbergia variahilis Vogel of tropical Peru, Guiana, and 
Brazil. In both outline and venation the present leaflets are distin- 
guished with difficulty from those of the associated species Cassia 
memhranacea Engelhardt and Sweetia tertiaria Engelhardt. The first 
are slightly narrower and more elongate, and the last, while similar in 
size and outline, are slightly broader with straighter, more numerous 
secondaries. 

DALBERGIA (?) ANTIQUA Engelhardt. 

Plate 17, fig. 9. 

Dalbergia antiqua Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 1894, 
Abh. 1, p. 8, pi. 1, fig. 23. 

Description, — An oval pod, pointed at both ends, with a coriaceous 
integument and extended peduncle with a persistent calyx. About 
2.5 cm. long and 1 cm. wide in the median region. 

The character of this pod is more suggestive of Cassia than Dal- 
hergia, hence I have questioned EngelhardPs generic reference. It 
is not represented in the present collections, but was compared by 
Engelhardt with the existing Dalbergia riparia Bentham of the 
Amazon Basin. 

Genus DESMODIUM Desveaux. 

DESMODIUM ELLIPTICUM Engelhardt. 

Desmodium ellipticum Engelhardt, Sitz, Natiirw”. Gesell. Isis in Dresden, 1894, 
Abh. 1, p. 8, pi. 1, figs. 42-44. 

Description, — Leaflets sessile or short petiolulate, elliptical in out- 
line, slightly inequilateral. Apex and base about equally rounded. 
Margins entire. Length, about 9 mm. Maximum width, midway 
between the apex and the base, about 6 mm. Midrib slender, curved. 
Petiolule, when present, about 1 mm. long, stout. Secondaries thin, 
three or four camptodrome pairs diverging from the midrib at wide 
angles. 

This species is not represented in the present collection. It was 
compared by Engelhardt with the existing Desmodium barbatum Ben- 
tham, which is widely distributed from the West Indies and southern 
Mexico to Brazil. In the existing flora Desmodium is a large genus 
with between 150 and 200 species of herbaceous and shrubby plants 
widely distributed in the tropics of both hemispheres and with a few 
extratropical species in both regions. 

Genus DREPANOCARPUS Meyer. 

DREPANOCARPUS FRANCKEI Engelhardt. 

Plate 17, figs. 10, 11. 

Drepanocarpm franchei Engelhabdt, Sitz, Naturw. Gesell. Isis in Dresden, 
1894, Abh. 1, p. 7, pi. 1, figs. 36-38. 

Description, — ^Leaflets sessile, elliptical in outline, nearly equi- 
lateral, with a broadly rounded apex and a similarly rounded, some- 



150 



FROCEEUlNG(i OF THE AATJUFAL MUSEUM. 



VOL. .' 54 . 



times obliquely, inequilateral base. Margins entire. Texture coria- 
ceous. Length ranging from 10 to 13 mm. Maximum width, mid- 
v/ay between the apex and the base, 4 to 5 mm. Midrib stout, promi- 
nent below, channeled above, relatively straight. Secondaries 
prominent, numerous, subparallel, camptodrome. 

This species is well marked and readily distinguished from the 
other members of the Potosi flora. It is comparable with the exist- 
ing Drepanocarpus lunatus Meyer, a widespread form ranging from 
the West Indies and southern Mexico to Brazil, and recorded also 
from tropical West Africa. Drepanocarpus is not otherwise known 
in the fossil state. The existing species comprise 8 to 10 trees or 
high climbing shrubs, all of which are confined to tropical America 
with the single exception noted above. 

Genus AESCHYNOPvIENE Linnaeus. 

AESCHYNOMENE BOLIVIANUM (Engelhardt). 

Plate 17, fig. 12. 

lledysarum bolivianum Engelhardt, Sitz. Natiinv. Gesell. Isis in Dresden, 1894, 
Abh. 1, p. 7, pi. 1, figs. 62, 63. 

Description. — Leaflets small, sessile, obovate in outline, with a 
broadly rounded tip and an acuminate base. Margins entire. Tex- 
ture membranaceous or chartaceous. Leaf substance thin. Length, 
about 7 mm. Maximum width, in the middle part of the leaflet, 
about 3.5 mm. Midrib thin, curved. Secondaries thin, numerous, 
equally spaced, subparallel, camptodrome. 

This species was described by Engelhardt, who compared it with 
the existing and polymorphous Aescliynomene falcatum De Candolle, 
which ranges from Mexico to Brazil. It has not been recognized in 
the other collections from Potosi. I have transferred this form to 
the genus Aescliynomene ^vith the recent species of wliich Engel- 
hardt compared it and which it resembles more closely than it does 
Hedysarum. The latter is a genus with over three score existing 
species of herbs or shrubs of the temperate regions of Europe, Asia, 
Africa, and North America. The genus Aescliynomene^ on the other 
hand, is confined to the tropics of both hemispheres, with numerous 
existing species of herbs or shrubs, well represented in the Brazilian 
region. 

Genus SWEETIA Sprengel. 

SWEETIA TERTIARIA Engelhardt. 

Plate 17, fig. 13. 

Sweetia tertlaria Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 1887, Abh. 5, 
p. 38, pi. 1, fig. 11; 1894, Abh. 1, p. 9, pi. 1, fig. 26.— Britton, Trans. Amer. 
Inst. Min. Eng., vol. 21, 1893, p. 254, fig. 79. 

Description. — Leaflets sessile, nearly equilateral, ovate in general 
outline, with a rounded or emarginate apex and a cuneate base. 
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Margins entire. Texture subcoriaceous. Length, ranging from 2.5 
to 3.5 cm. Maximum width, in the middle part of the leaflet, rang- 
ing from 1.3 to 1.7 cm. Midrib stout and straight. Secondaries 
tlxin, numerous, camptodrome. 

This species was contained in both the collections from Potosi 
studied by Engelhardt, but has not been recognized in the other 
collections. It is clearly distinct from the other members of the 
Potosi flora, and w^as compared with the existing Sweetia eleganfi Ben- 
tham, a Brazihan species. Britton’s reference of this fossil to the 
genus Swertia was simply a typograpliic error. 

The genus Sweetia consists of about 10 existing species of trees 
confined to the South American Tropics and ranging from Guiana to 
southern Brazil. It is not otherwise known in the fossil state. 

Ger.us LONCHOCARPUS Humboldt, Bonplaiid, and Kunth. 

LONCHOCARPUS OBTUSIFOLIUS Engelhardt. 

Plate 17, fig. 14. 

Lonchomrpiis ohiiisifolim Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 
1894, Abh. 1, p. 7, pi. 1, fig. 22 (not Engelhardt, 1895). 

Description, — Leaflets elliptical in outline, slightly inequilateral, 
narrowed from below the middle to the broadly rounded base. 
Margins entire. Texture subcoriaceous. Length, about 2.4 cm. 
Maximum width, below the middle, about 1.4 cm. Midrib thin, 
straight. Secondaries thin, about 5 subopposite, camptodrome 
pairs. A few percurrent tertiaries visible. 

This species was described from Potosi by Engelhardt, who com- 
pared it v/ith the existing Loncliocarpns ohtimis Bcntham of the Bra- 
zilian region. It is sparingly represented in the present collections. 
It has also been recorded by Engelhardt ^ from the Tertiaiy of Ecua- 
dor, although the two occurrences represent different species. It is 
somev^hat similar to three other Potosi species of Legmninosae — 
namely, Dalhergia cliartacea Engelhardt, Sweetia tertiaria Engelhardt, 
and Cassia cTirysocarpoides Engelhardt. The first is relatively nar- 
rower and longer, widest in the middle, not narrowed distad more 
than proximad and more pointed; the second is also widest in the 
middle, not more narrow^ed distad than proximad and with more 
munerous and less ascending secondaries; the third is wddest in the 
middle, more pointed, not more narrowed distad than proximad, 
and with more munerous and less ascending secondaries. 

Lonchocarpus is a genus with upward of 70 existmg species of 
trees and high climbmg shrubs of the tropical regions of America, 
Africa, and Australia, with more than half the existing forms con- 
fined to America. Several fossil species have been recorded, includ- 



' Engelhardt, H., Abh. Senck, Naturf. Gesell., vol. 19, p. 17, pi. 3, fig. 1, 1S95. 
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ing one from the Tertiary of Ecuador/ one from the late Tertiary 
of New Jersey/ and one from the Pleistocene of Cuba. 

Plesiotype, — Cat. No. 35106, U.S.N.M. 

Genus PLATYPODIUM Vogel. 

PLATYPODIUM POTOSIANUM Engelhardt. 

Plate 17, figs. 15-17. 

Platy podium pofosianum Engelharpt, Sitz. Natiirw. Gesell. Isis in Dresden, 
1894, Abh. 1, p. 12, pi. 1, fig. 41. 

Cassia cristoides Britton (not Engelhardt), Trans. Amer. Inst. Min. Eng., vol. 
21, 1903, fig. 44, (not figs. 40-43). 

Cassia chrysocarpoides Britton (not Engelhardt), Trans. Amer. Inst. Min. Eng., 
vol. 21, 1893, fig. 37 (not figs. 29-36). 

Description, — Leaflets petiolulate, oblong elliptical to oblong- 
obovate, with a nearly equilateral broadly rounded to very slightly 
emarginate apex and a slightly narrowed rounded or bluntly pointed 
considerably inequilateral base. Margins entire. Texture sub- 
coriaceous. Length, ranging from 1.3 to 1.8 cm. Maximiun width, 
at or somewhat above the middle, ranging from 7 to 8 mm. Petio- 
lule stout, curved, about 2 mm. in length. Midrib relatively stout 
and prominent. Secondaries nimierous, well marked, subparallel, 
camptodrome; seven to nine pairs diverge from the -midrib at angles 
of about 45®. Tertiaries mostly obsolete except for ascending sub- 
ordinates between and subparallel with the secondaries. 

The present species is very close to the existing Platypodium elegans 
Vogel, which ranges from Panama to Brazil and eastern Bolivia. 
It resembles somewhat the smaller leaflets of Cassia cristoides Engel- 
hardt Cassia chrysocarpoides Engelhardt and is about the same 
size as Cassia wendtii Britton. The latter, is, however, nearly ses- 
sile and pointed at both ends. 

The genus Platypodium is not otherwise laiown in the fossil state. 
The existing species are few in number and comprise trees with even 
or odd pimiate small leaves confined to the Southern American Tropics 
and chiefly developed in the Amazon and Orinoco basins. 

Plesiotype, — Cat. No. 35107, U.S.N.M. 

LEGUMINOSAE INCERTAE SEDIS. 

Genus LEGUMINOSITES Bowerbank. 

LEGUMINOSITES (?) GLOBULARIS Engelhardt. 

Leguminosites (?) globidaris Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 
1894, Abh. 1, p. 13, pi. 1, fig. 59. 

Description,- — ^A globular seed about 4 mm. in diameter, referred 
tentatively to the Leguminosae by Engelhardt and not contained 
in the other collections from Potosi. 



» Engelhardt, Abh. Senck. Naturf. Gesell., vol. 19, p. 17, 1895. 

2 Ho Hick, A., Bull. Torrey Bot. Club, vol. 23, 1896, p. 49, pi. 259, figs. 
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LEGUMINOSITES, species. 

Plate 18, fig. 1. 

Description, — -A small leguminous leaflet, ovate in form, with a 
rounded tip and greatly inequilateral base. Margin entire. Length, 
about 3 mm. Maximmn width about 1 mm. Midrib stout and 
curved. A stout ascending secondary from its base on each side 
gives the leaflet a tri veined appearance. Distad there are two 
pairs of thin camptodrome secondaries. 

This may be a distmct species. As it is represented by only a 
single specimen, it is not considered wise to make it the basis of a 
new species, especially as it may represent a variant of the abundant 
Calliandra oUiqua Engelhardt. 

Holotype. — Cat. No. 35108, U.S.N.M. 

Order GERANIALES. 

Family ZYGOPHYLLACEAE. 

Genus PORLIERIA Ruiz and Pavon. ‘ 

PORLIERU TERTIARIA Britton. 

Plate 18, figs. 2, 3. 

Porlieria tertiaria Britton, Trans. Amer. Inst. Min. Eng., vol. 21, 1893, p. 251, 
figs. 71-75. 

Mimosites, species, Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 1894, 
Abh. 1, p. 11, pi. 1, figs. 48, 49. 

Description, — Leaves opposite, subsessile, evenly pinnate in my 
specimens, but odd pinnate in the type material. General outline 
elliptical or obovate. Length, ranging from 6 to 9 mm. Maximum 
width, at or above the middle, 3 to 5 mm. Leaflets sessile by a but 
slightly narrowed base, 8 or 9 subopposite to alternate pairs with 
sometimes an odd terminal leaflet, crowded especially distad, diverg- 
ing at narrow angles both proximad and distad, especially one or two 
distal pairs. In the middle part of the leaf the angle of divergence 
ranges from 45 to 60°. Rachis relatively very stout. Texture 
coriaceous. Leaflets linear oblong or slightly spatulate, with a 
slightly narrowed, broadly sessile base and a rounded apex, slightly 
inequilateral. Margins entire. Midribs thin and immersed. Length, 
ranging from 1 to 2.5 mm. Maximum width one-half to one-fourth 
the length. 

This species is not imeommon at Potosi. Porlieria is a small genus 
of shrubby plants, with three or four existing xerophytic species, 
found from Texas and Mexico southward to the Chilean Andes and 
the Argentina steppes. The fossil species greatly resembles the 
existing Porlieria hygrometrica Ruiz and Pavon of the arid coimtry 
between southern Peru and northern Chile and Porlieria lorentzii 
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Engler of the Argentina steppes and eastern Bolivia plains (Santa 
Cruz, Cochabamba). It is one of the few fossil species found at 
Potosi that is clearly indicative of arid conditions, and this may 
be due to its having gromi on a porous slope where insolation was 
great — i. e., it may reflect edaphic rather than climatic conditions. 

The fragmentary specimens described by Engelhardt as MimositeSy 
species ^ and Mimosa montanoides^ niay, and probably do, represent 
this species. 

Plesiotypes, — Cat. No. 35109,35110, U.S.N.M. 

Family EUPHORBIACEAE. 

Genus EUPHORBIA Linnaeus. 

EUPHORBIA (?), species, Britton. 

Euphorbia (?), Britton, Trans. Amer. Inst. Min. Eng., vol. 21, 1903, p. 256, figs. 

59, 60. 

Description. — This record was based on an obscure specimen 
preserved in a coarser grained rock than the balance of the Potosi 
flora and considered by Britton to possibly represent a nodulose 
stem of some fleshy Eupliorhia such as still characterize the existing 
flora in parts of South America. Nothing like it is contained in the 
collection studied by me. 

Order PARIETALES. 

Family PASSIFLORACEAE. 

Genus PASSIFLORA Linnaeus. 

PASSIFLORA CANFIELDI Britton. 

Plate 18, figs. 4, 5. 

Passijiora (?) canfieldi Britton, Trans. Amer. Inst. 'Min. Eng., vol. 21, 1893, 
p. 256, figs. 12, 13. 

Description. — Leaves small, sessile, palmately trilobate. Margins 
crenulate. Texture coriaceous. Length about 1.5 cm. Maximum 
width, from tip to tip of the lateral lobes, about 1.4 cm. Sinuses rec- 
tangular, extending about halfway to the base. Central lobe broadly 
rounded distad with subparallel sides, much longer than the lateral 
lobes, its dimensions about 9 mm by about 5 mm, hence nearly twice 
as long as wide. Lateral lobes short, tending to be more narrowly 
rounded than the median lobe, their upper margins straighter than 
their lateral margins, which are full and curved to the broadly rounded 
base. The basal half of the leaf forms an almost exact semicircle and 
the crenulations of the margin become obsolete in the basal region. 



J Engelhardt, H., Isis in Dresden, 1894, Abh. 1, p. 11, pi. 1, figs. 48, 49. 
2 Idem, p. 10, pi. 1, fig. 64. 
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Primaries three, stout, diverging from the extreme base at angles of 
about 40°, the central nearly straight and the laterals slightly 
curving outward, each terminating at the summit of the obtuse 
lobes. Tertiaries obsolete by immersion, from the character of the 
margin, presumably camptodi'ome as in the recent species. 

This species is not represented in the present collection and the 
accompanying illustrations are reproduced from Britton^s report. 
The latter author is doubtful of the reference of these leaves to 
Passiflora, but I see nothing to criticise in this determination. The 
marginal character and the peculiar aspect of the leaves, with their 
broadly ‘rounded base, obtuse lobes, and extended oblong central 
lobe, and with the basal primaries stamp them clearly as referable. to 
the Passifloriaceae, a family abundantly represented in the existing 
flora of South America. A number of fossil species of Passijloria are 
known, but none of these is especially close to the present species. 
The existing species number upward of 300 climbing shrubs or rank 
annuals, mostly American and tropical in their distribution, but found 
also in Madagascar (one species), Asia, and Australia. The present 
species appears to be referable to the section Granadilla Dc Candalle, 
which has over 80 existing species, more than half of which are Brazil- 
ian. I do not know whether or not Passiflora occurs at the present 
time in Bolivia to the west of the front range of the Andes, but it 
is not uncommon in eastern Bolivia, and according to Herzog ^ a 
species occurs in the Andean outliers of Santa Cruz and Cochabamba 
iip to elevations of 2,600 meters. 

Order MYRTALES. 

Family MYRTACEAE. 

Genus MYRTEOLA Berg. 

MYRTEOLA POTOSIANA, new species. 

Plate 18, fig. 6. 

Description . — Leaves small, ovate in outline, petiolate, with entire 
margins and coriaceous texture. Apex acute. Base about equally 
acute. Length, about 13 mm. Maximum width, midway between 
the apex and the base, about 5 mm. Petiole stout, about 2.25 mm. 
in length. Midrib stout. Secondaries thin, about 1 mm. apart, 
diverging from the midrib at angles of between 40° and 50°, generally 
straightly ascending and subparallel, occasionally slightly curved, 
their tips joined close to the margin by a slightly arched aerodrome 
vein forming a marginal hem along each margin. Tertiaries indis- 
tinct, occasional fine percurrent tertiaries and acutely diverging 
branches from the secondaries can be discerned. 



» Herzog, Th., Pflanzenformatlonen Ost Bohvias, 1910. 
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This little leaf is essentially myrtaceous in character and may be 
compared with various existing species of Myrius and Myrcia, It 
shows more similarity, however to the leaves of the genus Myrteola, 
a genus of 9 or 10 species of shrubs and undershrubs closely related 
to Myrtus and now found in the existing flora in the Andean region 
from Ecuador to the Straits of Magellan; one species of the last 
region, Myrteola nummularia (Poiret) Berg, being also found on the 
Falkland Islands. 

Holotype, — Cat. No. 35111, U.S.N.M. 

Family COMBRETACEAE. 

, Genus TERMINALIA Linnaeus. 

TERMINALIA ANTIQUA Britton. 

Plate 18, figs. 8, 9. 

Terminalia antiqua Britton, Trans. Amer. Inst. Min. Eng., vol. 21, 1893, p. 254, 
figs. 16, 28, 68-70. 

Description. — Samaras bialate, elliptical in outlme, vdder than 
high, emarginate at the summit, cordate, truncate or decurrent to 
the stout pedimcle. Length ranging from 1 to 2 cm. Width 
ranging from 1.1 to 2.5 cm. Peduncle ranging fi'om 5 to 10 mm. in 
length, curved or straight. Essential part of fruit narrowly fusiform, 
extending upward four-fifths or all the way to the apical sinus. 
Wings thin, scarious. Veins numerous, thin, said by Britton to be 
simple but abundantly forked and anastomosing in my material. 

These characteristic fruits are not imcommon at Potosi and Britton 
has figured a number to illustrate their variations. My material is 
smaller but otherwise indistinguishable, and undoubtedly belongs to 
the same species. On the other hand a Terminalia fruit collected at 
Corocoro, while it is bialate, is considerably larger and more coria- 
ceous, with a large turbinate seed cavity and this I have described as 
a distinct species. While these Potosi fruits are suggestive of some 
of the Sapindaceae and average smaller than most modern winged 
Terminalia fruits, I have no hesitation in refen*ing them to the latter 
genus. According to Britton ^ the present species is closely com- 
parable to fruits of the existing Terminalia oUonga Persoon collected 
in Guatemala. 

Terminalia is a large genus in the existing flora of the tropics of 
both hemispheres, with over 100 species about equally divided 
between America, Asia, Africa, and Austraha. It is an old type and 
the modern species are segregated into four sections, based primarily 
on the characters of the fruit which may be fleshy, ligneous, or 
variously winged. So far as I know Terminalia is not now endemic 



Trans, Amer. Inst. Min. Eng., vol. 21, 1893, p. 254. 
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in the Andean region of Bolivia, but several species are recorded by 
Herzog ^ in the region of Santiago and San Jose and in the broken 
forests along the Kio Pirai and Rio Yapacani in eastern Bolivia. 

The fossil record of Terminalia while very incomplete embraces 
about a dozen species found in both Europe and southeastern North 
America from the lower Eocene onward. The bulk of these, par- 
ticularly those of the Mississippi embayment region, appear to have 
been littoral species like the modern Terminalia catappa and Termin- 
alia littoralis. 

Plesiotypes, — Cat. No. 35112, 35113, U.S.N.M. 

TERMINALIA SINGEWALDI, new species. 

Plate 18, fig. 7. 

Description. — Samaras bialate, reniform in outlhxe, wider than high, 
deeply emarginate or cordate at both the apex and the base. Ped- 
uncle stout, about as long as the vertical axis of the fruit. Length 
of the latter, 1.25 cm. Wings thin with entire margins. Veins thin, 
numerous, somewhat flexuous, frequently forking and less frequently 
anastomosing. Pleight of wings, between 2,25 and 2.5 cm. Width, 
about 1.25 cm. Width from margin to margin of the opposite 
wings, about 3.15 cm. Essential part of fruit turbinate, rounded 
distad, and tapering downward proximad to join the peduncle; 
turgid, the veins of the wings crossing its surface diagonally. 

This species apparently belongs to the section Diptera of the genus. 
It is somewhat similar to Terminalia aniiqua Britton, which is so 
common at Potosi, but differs from the latter in its larger size, in its 
turgid and turbinate, distally romided seed cavity, and in its more 
equilateral wings with less frequently anastomosing veins. It is 
comparable to various two-winged modem species of Asia, Africa, 
and of the South American Tropics east of the Andes. 

Holotype. — Cat. No. 35114, U.S.N.M. 

Family LYTHRACEAE. 

Genus CUPHEA P. Browne. 

CUPHEA ANTIQUA Britton. 

Plate 18, figs. 10-12. 

CupJiea antiqua Britton, Trans. Amer. Inst. Min. Eng., vol. 21, 1893, p. 256, 
figs. 49-51. 

Description. — Leaves small, ovate in general outline, with an 
acutely pointed apex, and a rounded, truncate, or cordate, inequi- 
lateral base. Margins entire. Length, 1.25 to 1.5 cm. Maximum 
width, in the middle part of the leaf, 6 to 9 mm. Petiole wanting. 



Herzog, Th., Pflanzenformationen Ost Bolivias, Englers Bot. Jahrb., vol. 44, 1910. 
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Midrib thin, generally somewhat curved. Normall}^ there is a basi- 
lar or subbasilar aerodrome primary on either side diverging from 
the midrib at varying angles and merging with the secondary vena- 
tion at or above the middle of the leaf. Sometimes a primary is 
developed on only one side and oven when there is one on each side 
they are somewhat unlike in their courses sinee they tend to be 
parallel with the lateral margins of the leaf which are somewhat 
unsymmetric as compared with one another. There are two or three 
pairs of arched camptodrome secondaries above the primary or four 
pairs in case a primary is not developed on one side. 

This species is known only from materials in the collection from 
Potosi studied by Britton and may therefore have been less common 
than the bulk of the fossil flora where the general representation runs 
remarkably uniform for the tlmee collections studied. 

Cui^liea is a large modern genus with about 160 existing species of 
herbs and shrubs, otherwise unknown in the fossil state. With the 
exception of Ouphea halsamona of the Galapagos and Sandwich 
Islands it is confined to xlmerica and there chiefly in the equatorial 
and subtropical regions. Ouphea viscosissima Jacquin is the only 
North American species that extends northward beyond the Gulf 
States. There are over 50 species in Mexico and many extend south- 
ward along the Andes. There are 77 species in extratropical Brazil. 
These are several species in the moister parts of the Peruvian eastern 
Andes; thus Ouphea cordata is an under shrub which extends upward 
in the less arid parts of this region to elevations of 7,500 feet. The 
distribution of Ouphea in the existing flora of Bolivia is unknown, 
but the genus is represented in the Santa Cruz and Cochabamba 
regions of eastern Bolivia. 

GAMOPETALAE. 

Order ERICALES. 

Family VACCINIACEAE. 

Genus GAYLUSSACIA Humboldt, Bonpland, and Kunth. 

GAYLUSSACIA TERTLARIA Engelhardt. 

Gayhtssacia tertiana Engelhardt, Sitz. Natiirw. Gesell. Isis in Dresden, 1894, 
Abh. 1, p. 6, pi. 1, figs. 8, 9. 

Description . — Leaves spatulate or oblong lanceolate in outline, 
with an acuminate apex and a more gradually narrowed acute base. 
Margins entire. Texture coriaceous. Length ranging from 2.5 to 
3 cm. Maximum width, in the middle part of the leaf, about 5.5 
mm. Petiole missing, or absent. Midrib stout and prominent. 
Secondaries numerous, thin, and camptodrome. 



NO. 2229. 



FOSSIL PLANTS FROM BOLIVIA^BERRY. 



159 



This species was described by Engelhardt and has not been recog- 
nized in the collections from Potosi studied by me. It was compared 
with the existing Gaylussacia ledifolia Martius, a Brazilian species. 
Gaylussacia has many existing species of shrubs and undemhrubs 
widely distributed in the Western Hemisphere from the equator well 
into both the North and the South Temperate Zones. The maximum 
of species occur in Brazil. On the other hand, the allied genera 
Gaultheria and Vaccinium have numerous Andean species from Cen- 
tral America to Chile, and the fossil species may possibly be more 
closely related to some of the existing species in the last two genera 

Order GENTIANALES. 

Family APOCYNACEAE. 

Genus APOCYNOPHYLLUM Unger. 

APOCYNOPHYLLUM POTOSIANUM, new species. 

Plate 18, fig. 13. 

Undetermined leaf, Bkittun, Trans. Amer. Inst. Min. Eng., vol. 21, 1893, p. 259, 
figs. 64, « 67. 

Description. — Leaves narrowly linear lanceolate, more or less fal- 
cate, with a gradually tiarrowed acuminate apex and base, presuma- 
ably sessile. Margins entire. Texture coriaceous. Midrib stout 
and prominent, curved, expanded proximad. Secondaries remote, 
diverging from the midrib at wide angles, straight to near the mar- 
gin where their ends are joined by flat arches. Thin percurrent veins 
subparallel with the arches usually present haK way between them 
and the midrib. Length ranging from 5 to 6 cm. Maximum vddth, 
in the middle part of the leaf, ranging from 3 to 6 mm. 

Leaves of tliis character have been referred to the genus Callis- 
temon of the Myrtaceae and to the genus Grevillea of the Proteaceae 
as well as to the form genera Acerates and Apocynophyllum. The 
last, established for fossil forms of the Apocynaceae of uncertain 
generic identity, seems to be the proper reference for these Potosi 
forms which are not uncommon although usually broken. The form 
and venation are very characteristic. Lack of sufficient recent 
material renders comparisons difficult. The form and particularly 
the venation warrant the reference of this form to the Apocynaceae 
which has a large number of shiTibs, trees, and leaves in tropical 
South America. A number of genera prominent in the South Ameri- 
can flora such as ShytaiithuSj Aspidospermaj Tabernaemontanaj VaD 
lesiay Thevetia, Prestonia, Forsteroniay Rohhia, etc., have some species 
with leaves that are very similar to the fossil. 

Cotypes. — Cat. No. 35115, a, c, U.S.N.M. 
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Order POLEMONIALES. 

Family BIGNONIACEAE. 

Genus JACARANDA Jussieu. 

JACARANDA POTOSINA, new species. 

Plate 18, fig. 14. 

Description, — Leaflets small and thin, subsessile, lanceolate in out- 
line, with a bluntly pointed apex and a narrowly cimeate base. 
Margins entire. Length, about 1.5 cm. Maximum width, midwa}^ 
between the apex and the base, about 3 mm. Petiolule very broad, 
short, 1 mm. or less in length, trmicate. Midrib attenuated distad, 
broad in the lower half of the leaflet, expanding rapidly proximad to its 
junction with the petiolule with which it is contmuous. Secondaries 
thin, numerous, ascending; they diverge frgm the midrib at acute 
angles subparallel with one another and the lateral margins and are 
coimected by. straight oblique^ tertiaries. 

This well marked new form is referred with some hesitation to the 
genus Jacaranday agreemg with the leaflets of several of the existing 
pinnate leafed species with tiny leaflets, as for example, Jacaranda 
caroliniana Pohl or Jacaranda cuspidifolia Martins. 

The genus Jacaranda comprises about two score existing species of 
shrubs of the campos and trees. It is confined to tropical America 
and ranges from Bermuda to Brazil, and is abundant in the Amazon 
basin. The only other known fossil species is one based upon both 
leaflets and seeds described by Ettingshausen ^ which Schenk ^ thinks 
is of doubtful identity. There are poorly preserved specimens of 
several varieties of winged seeds present in the Potosi collections, but 
none of these can be conclusively referred to the Bignoniaceae. 

According to Herzog ® Jacaranda cuspidifolia occurs in the vicinity 
of Santiago and San Jose and in the hill country of Velasco and a 
second species is foimd in the broken woods along Kio Pirai and Kio 
Yapacani, all localities in eastern Bolivia. 

Holotype^ — Cat. No. 35116, U.S.N.M. 



* Ettingshausen, C. von. Die tertiare Flora von Haring in T^tol, 1855, p. 59, pi. 20, figs. 12-20. 

2 Schenk, A ., Palaeophytologie, 1890, p. 779. 

3 Herzog, Th., Pflanzenformationen Ost Bolivias, vol. 44, 1910. 
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Order RUBIALES. 

Family RUBIACEAE. 

Genus RUBIACITES Weber. 

RUBIACITES NUMMULARIOIDES, new species. 

Plate 18, fig. 15. 

Description . — Leaves small, ovate, or broadly elliptical in outline, 
relatively long petiolate, widest in the middle, with a somewhat nar- 
rowed rounded tip and a broadly cuneate base. Margins entire. 
Texture coriaceous. Length, about 4 mm. Maximum width, about 
3 mm. Petiole stout, curved, about 1.5 mm. in length. Midrib 
stout. Secondaries thin, about three subparallel, openly campto- 
drome pairs. Tertiaries obsolete. 

Those small leaves are somewhat suggestive of some species of 
Celastracoae, but upon the whole their closest affinities appear to be 
with several existing genera of Rubiacoao, and they are consequently 
referred to the form genus Rubiacites proposed by Weber for Rubia- 
ceous loaves of uncertain generic affinity. Ignoring the exclusively 
herbaceous genera comparisons may be made with various existing 
species of Anisorncris Presl, Palicourea Aublet, and Coprosma Forster. 
None of those genera are recorded as fossils. Anisomeris comprises 
about 25 species of shrubs ranging from Venezuela to Paraguay, but 
chiefly Brazilian. Coprosma comprises about 40 species of shrubs 
and small trees mostly oriental and extending from Java to New 
Zealand and in Ocoanica to Hawaii but found also on Juan Fernandez 
and in Chile. Palicourea comprises over 100 species of shrubs con- 
fined to tropical America and ranging from Mexico and the Antilles to 
southern Brazil. 

Ilolotype. — Cat. No. 35117, U.S.N.M. 

Order CAMPANULALES. 

Family COMPOSITAE. 

Genus CYPSELITES Heer. 

CYPSELITES POTOSIANUS, new species. 

Plate IS, fig. 16. 

Description, — ^A linear, cylindrical achene with a corona of pappus 
distad. Surface with about 10 longitudinal ribs. Length, about 3 
mm. Diameter, 1.5 mm. This undoubtedly represents the fruit of 
some species of Compositae of uncertain generic relationship. It is 
represented in the collections by two good specimens and fragments 
of others and is referred to the form-genus Cypselites to which Heer has 
referred a variety of similar remains from the Miocene of Switzerland. 

Ilolotype. — Cat. No. 35118, U.S.N.M. 

3343— 19— Proc.N.M.vol.54 12 
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INCERTAE SEDIS. 

CARPOLITHUS ENGELHARDTI, new name. 

Plate 18, fig. 17. 

Cnrpolites ovoideus Engelhardt, Sitz, Naturw. Gesell. Isis in Dresden, 1894, 
Abh. 1, p. 13, pi. 1, fig. 58 (not Corda or Goeppert). 

Descri'ption , — ^An elliptical lenticular seed about 9 mm. in diameter 
and with a smooth surface, probably representing the seed of some 
leguminous tree, but of micertain generic affinity. There is a single 
characteristic specimen in the present collection. Engelhard t^s name 
was used by Corda in 1841 for a Paleozoic fruit and again by Goeppert 
in 1845 for another Paleozoic fruit, and both have been taken up by 
later authors, so that the name of the Potosi form has been changed 
as a slight token to M. Engelhardt, its original describer. 

Holotype. — Cat. No. 35119, U.S.N.M. 

CARPOLITHUS, species No. 1. 

Plate 18, fig. 19. 

A compressed seed or fruit about 7 mm. long and 5 mm. wide 
with the hilum at one side and surrounded by a narrow marginal 
wing. Possibly referable to the Aceraceae. 

Cat. No. 35121, U.S.N.M. 

CARPOLITHUS. species No. 2. 

Plate 18, fig. 20. 

A fruit consisting of five spherical nutlets, each about 4 mm. in 
diameter. 

Cat. No. 35122, U.S.N.M. 

CARPOLITHUS, species No. 3. 

Plate 18, fig. 21. 

A small, obovate, somewhat compressed seed with three longi- 
tudinal oblique ridges on each face, rounded distad and pointed 
proximad, one margin nearly straight and the other full and rounded. 
About 5 mm. long and 3 mm. wide. Probably corresponds to the 
unnamed seed figured from Potosi by Britton in his figure 78. 

Cat. No. 35138, U.S.N.M. 

CARPOLITHUS, species No. 4. 

Plate 18, fig. 22. 

A small, somewhat compressed obovate seed longitudinally lined 
proximad, about 2 mm. long and 1 mm. in maximum width. 

Cat. No. 35123, U.S.N.M. 
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CARPOUTHUS, species No. 5. 

Plate 18, fig. 23. 

A fruit subglobular above, with a long stout peduncle, suggestive 
of the Lauraceae. Length, about 7 mm. Maximum width, about 
2.5 mm. 

Cat. No. 35124, U.S.N.M. 

ANTHOUTHUS QUINQUEPARTITA Engelhardt. 

Antholithus quinquepartita Engelhardt, Sitz. Naturw. Gesell. Isis in Dresden, 
1894, Abh. 1, p. 13, pi. 1, fig. 57. 

A small five parted calyx was described under the above name by 
Engelhardt without any suggestion as to its botanical affinity. No 
specimens are present in the collections studied by me. In appear- 
ance it suggests the Anacardiaceae or Celastraceae. 

SPINED STEM. 

Plate 18, fig. 18. 

There are such a variety of unrelated plants in the modern flora of 
the tropics, including ferns, various monocotyledons and numerous 
dicotyledons, that possess slender spined stems like the small frag- 
ment figured that it is a hopeless task to even pass them in review; 
As an additional element in the Potosi flora this specimen deseiwes 
to bo placed on record. 

Cat. No. 35120, U.S.N.M. 

EXPLANATION OF PLATES. 

Plate 15. 

Fig. 1. Polystichum bolivianum Berry. 

2. Podocarpus fossilis Engelhardt. 

3, 4, FestucQj species. 

5. PhragmiteSy species. 

6, 7. Myrica banksioides Engelhardt. 

8. Ruprechtia braunii Engelhardt. 

9. Carpolithus viornaformis Berry. 

10. Capparis multinervis Engelhardt. 

11. Escallonia wendtii Britton. 

12. Weinmannia brittoni Engelhardt. 

13. Weinman7iia potosina (Britton). 

14. 15. Acacia uninervifolia Engelhardt. 

16, 17, 18. Acacia dimidiato-cordata Engelhardt. 

19. Inga ochseniusi Engelhardt. 

20. Pithecolobium brittonianum Berry,. 

21. Mimosa arcuatifolia Engelhardt. 

22. Mimosites engelhardti Berry. 

23-29. Calliandra obliqua Engelhardt. 

30. Enterolobium grandifolium Engelhardt. 

31. Enterolobium parvifolium Engelhardt. 

32-34. Cassia singewaldi Berry. 
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Plate Kk 

Fig. 1. Cassia rigia'difolia Engelhardt. 

2, 3, 4. Cassia wendtii Britton. 

5, 6. Cassia memhranacea Engelhardt. 

7, 8. Cassia ligustrmafor:nis Berry. 

9. Cassia euUrifoliafarmis Berry. 

10, 11. Cassia cristoides Engelhardt. 

12, 13. Cassia chrysorarpoides Engelhardt. 

14. Cnesalpinia gfnehlingi Engelhardt. 

15. Caesalpinia sesnlifolioides Berry. 

16. Cnesalpinites potosianus Berry. 

17. Copaifera potosiana Berry. 

18. Copaifera coroeorinna Berry. 

Plate 17. 

Figs. 1, 2. Bauhinia potosiana Berry. 

3. Peltophorum menibranaceuin Engelhardt. 

' 4, 5. Amida antiqua Britton. 

6. Machaeriiun eriocurpoides Engelhardt. 

7. Machaerium milleri Berry. 

8. Bolhergia potosiana Berry. 

9. Dalhergia (?) antiqua Eiigelhai'dt. 

10, 11. Drepanocarpus franchei Engelhardt. 

12. Aesehynomene bolivinnum (Engelhardt). 

13. Sweetia tertiaria Engelhardt. 

14. Lcoiehocarjms obtusi/olius Engelhardt. 

15, 16, 17. Platypudium potosianum Engelhardt. 

Plate IS. 

Fio. 1. Legu,ninosifes, species. 

2, 3. Porlieria tertiaria Britton. 

4, 5. Passijlora canfieldi Britton. 

6. Myrteola potosiana Berry. 

7. Termincdia singewaldi Berry. 

8, 9. Terminalia antiqua Britton. 

10, 11, 12. Cuphea antiqua Britton. 

13. Apocynophyllum poiosianu-m Berry. 

14. Jacaranda potosina Berry. 

15. Ruhiarites nummularioides Berry. 

16. Cypselites potosianus Berry. 

17. Carpolitkus cngelhardti Berry. 

18. S pined stem. 

19. Carpolithus, species No. 1. 

20. CarpolithuSy species No. 2. 

21. CarpolithuSy species No. 3. 

22. CarpolithuSy species No. 4. 

23. CarpolithuSy species No. 5. 



